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Oil men dig wells in the doggondest 
laces. But, where there's oil, there's 
alliburton—ready to perform the 

same high quality of service that has 

made it far and away the leader in its 
field. 

“Uniform qu y of service regard- 
less of locat was established 27 
years ago as an ironclad Halliburton 
policy. Whether routine work or 
extreme emergency, big job or little, 
Halliburton will get there somehow — 
by wheel, w or water 

The men v get there are hand- 
picked, high iber engineers skilled 
in their work. They are supported by 
Halliburton's 25 years of energetic re- 
search and the experience of service on 
more than llion jobs. They come 
fully-equippe th advanced, highly 
specialized ts and tools 

Make it : bit to call Halliburton 
for Necessary ynomical Well Serv- 
ices —everywt the compass points 


THERE S NO SUBS * EXPERIENC nO WELL CEMENTING 
HALLIBURTON 
OIL WELL CEMENTING CO. 


UNCAN 
OKLAHOMA 
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RAD( 
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t mapping directly the 


de pth ot oil-saturated 


The RADOII ethod is the cumulative 
soot of 1 t| years of intensive lal 


h. Be th expernn 


x RADOIL crew 
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Here’s another important Baash-Ross saving in modern well-head instal- 
lations... equipment that combines the latest Unitized-Packer-and-Slip advantages 
with the added economy of Demountable Flanges that can be used over and over 
again, thus saving substantially on well head costs. T 





’ , ventional gates, preventers and other drilling read—permitting the flange, bolts and seal 
Here S how it works equipment can be used. A unique Seal Ring ring to be salvaged for repeated use on addi 
aia having important advantages over standar nal Ils 
As illustrated above, the flanges on ring-groove packing, provides a pressure 
Baash-Ross “DF Heads are attached to the tight seal between the flanges 
body with non-binding square threads lo After 
cated outside of the pressure pack-off area 


Secause the multiple-drilled flanges 

represent a substantial portion of 
drilling is completed and pre th t of wplete well head assembly, 
sure control equipment removed, the . nportant saving made by salvaging 
With the flanges attached, the Heads mountable flange is unscrewed from the body these ts--ame ving continues to in 


} 


are installed and packed off in the normal of the Head—an operation simplitied ¢ ease with h additional well on which 
way during drilling operations so that con easy make-and-break properties of the square 


But demountable flanges are only part of the savings... 


In addition to being able to salvage the flange 
UPS-DF” Heads also have another important ad IX a“ nt dvan C5 
vantage a Unitized Packing-and-Slip design in 

which both the slip segments and the packing ele 
ment are ritiz into a single compact assembly . " , 
that simply s around the casing, then is re nitized Fa r-and-Slip construction, 
xked in place by inserting one bolt UPS-DF” Heads make possible sx vital ad 


: Demountable Flanges with 


As the weight of the casing is placed on the antages modern well head operations 
slips they automatically equalize themselves within 
the bow! to assure exact centering of the casing and Costly Flange Portion can be 
a uniform grip around the entire circumference of 
the pipe. After the slips are seated, a few quick 
turns of a wrench expands the packing element for Unitized Packer -_ Slips elim 


a pressure-tight seal. It’s simple, quick, posstive! v ther ¢ er retaining 
. mnactne 





Elimination of weuaens + 
Boash-Ross “UPS-DF” Heads are available in a complete range of sizes for ne 
use on low and medium-pressure wells for either threading or welding 
to the casing with and without Bases and for use with over a Slip $ P 
dozen different Tubing Head Suspensions and Hook-Ups. Get the full details : Wantsed s ee “ 


from your nearest Baash-R repr tative—or write direct 





»cked together fora 


Jo risk of crimping the 





‘ qual grip that may fail in 


Available Through Leading Supply Stores 


Slips are Set i packing tightened without strip 
f 1 without first cutting the casing 


The : eee B-R Weld-Test Feature, so popular 


l } operators, permits pressure tightness 
‘ P ng weld e tes simultaneously 
with } ¢ r nd 5) as part of the in 
' tion f jure r any time later). Imper 
/ weld n rrected before welder leaves 


can be quickly 


TOOL COMPANY Our 32nd year “tase leuk sectactins Heeughout tie ot owen 
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A Good CEMENT JOB 





B and W 
LATCH-ON 
Cc £ NTRALIZER 
With the 
NEW + + gaa 
| Drop hee from 
the finest alloy 
spring steel. 


B and W 
MULTI-FLEX 
SCRATCHER 


Sea? 


Scratches on the upstroke after 
casing reaches bottom. 


B and W 
HINGED NU-COIL 
SCRATCHER 


The coil spring, 
reversible 
scratcher. 
Economical 

and easiest to install. 


B and W 
ROTATING 
—— 


Cover the critical section — ro- 
tate until the cement is placed. 


BW 


Y) 14/7 y 
Well | BM PIAELAOT 


WEST COAST — 3545 Cedar Aver 

Long Beach 7, California, Long Beach 4 8366 
GULF COAST P 0 Box 5266 
Houston 12, Texas, Phone. WEntworth 6603 


SECTION 1 








to save dollars at 


Dollarhide- 


@ The Dollarhide Plant, operated by The Pure Oil Com- 
pany. is a “beautiful” plant, say those who have seen 
it—one of the newest. most efficient gasoline plants 
today. 


Those Cooper-Bessemer GMV compressors and JS gas 
engines do make an impressive line-up, but more im- 
portant, they line up a combination of reliability and 
efficiency you just can’t beat. That's why they're on this 
and so many other important jobs. 


The compressor line consists of eight 10-cylinder 
GMV's, all supercharged. for a total of 10.040 compres- 
sor hp (at 3150 elevation). Each is a 3-stage compressor. 
zero suction to 650 lbs. discharge. with automatic speed 


Another Example 
of 
Efficient Power 


at Lower Cost 


control and manually operated unloading. This mini- 
mizes maintenance and attention without risking a suc- 
tion pressure drop that would allow air to enter the sour 
gas stream. 

There are modern Cooper-Bessemer V-angles... 
GMV's, GMX’s and GMW’s from 220 to 3,000 bhp... that 
will efficiently meet your needs no matter how exacting 
or complex. 





The 
Cooper-Bessemer 





New York, N.Y Washington, D.C Bradford, Penna 


Son Francisco, Calif Houston, Dallas, Greggton, Pampa 


Seattle, Wash 
Los Angeles, Calif 


Tulsa, Okla 


Chicago, Illinois 


Odessa, Texas 
St. Lovis, Mo 


Parkersburg, W. Va 
ond MOUNT VERNON, OHIO — GROVE CITY, PENNA. 
Shreveport, la 


Caracas, Venezuela 








RRINGBONE GEAR 
SPEED REDUCERS 
AND INCREASERS 


ANY SIZE 
3 TO 2000 H. P. 


ANY SPEED 
0 TO 12,000 R. P. M. 


‘ANY RATIO 
1TO1TO 70TO1 





Pe i ee ee 


WHERE SPEED 1S REDUCED 
OR INCREASED ...... 


Eighty Different Sizes 
LUFKIN, TYPE.N “HIGH SPEED” From Which To Choose 





gl ol ee SALT WATER DISPOSAL ALSO SPIRAL BEVEL REDUCERS 
FOR COOLING TQWERS 








LUFKIN, TEXAS 


Branch sales and service Houston, Dallas, New York, Tulsa, Los Angeles, Seminole, Oklahoma City 
Corpus Christi, Odessa, Kilgore, Wichita Falls, Casper, Wyoming; Great Bend, Kansas 
Lufkin Equipment in CANADA is handled by 


THE LUFKIN MACHINE CO., LTD. 14321 108th Avenue, Edmonton, Alberta, Canada. 








GET THESE WELL 


peerorarnc EXTRAS 


with 


DOWELL 


Perfo-Jet Service 


When you call for Dowell Perfo-Jet Service you get a bonus of extras which 
pay off in better casing perforating and open hole shooting. These extras 


give you more accurate gun positioning .. . 
. surer, deeper penetration . . 


shaped charge . . 


maximum performance of the 
. a junk-free hole . . . less 


possibility of sticking the gun . . . equipment to meet your well conditions. . . 


laboratory and field tested methods . . . 


years of experience in oil field servicing. 


an active safety program . . 


. twenty 


Contact the Dowell office near you for more complete information about 
how Perfo-Jet and the many other Dowell Services can help you solve 
your production problems. 


Here Are Extras You Get with Dowell Perfo-Jet 


ELECTRIC PILOT EQUIPMENT— The 
Electric Pilot houses instruments 
for finger-tip operation and the 
direct recording of subsurface 
data. The cable drum, driven by 
hydraulic motor, is easily and 
positively controlled. The Dowell 
sonic collar locator assures accu- 
rate gun positioning. With the 
Electric Pilot truck on the job, 
the other Pilot Services can be 
combined with Perfo-Jet on the 
same trip to your well—Perme- 
ability, Spinner, Caliper and 
Water Location Surveys and 
Selective Acidizing. 


MAXIMUM JET FORMING AREA— 
The shaped charge used in Dowell 


Perfo-Jet 
that the 


assembled so 
charge positioning 
sleeve does not obstruct the 
critical jet forming area. This 
Dowell feature allows the jet to 
give maximum performance— 
deep, sure penetration through 
casing and cement into the pro- 
ducing zone. 


SELF-DESTROYING GLASS GUN— 
The expendable Glass Gun, devel- 
oped by Dowell, carries a larger 
amount of explosive for greater 
penetration. When the charges 
are fired, the glass containers and 
their aluminum carrier are com- 
pletely destroyed leaving a junk- 
free hole. Dowell Glass and steel- 


guns is 


DOWELL SERVICE 


Acidizing 


+ Jel-X 
Bulk Inhibited Acid 


DOWELL INCORPORATED « 


* Electric Pilot - 


Perfo-Jet + Paraffin Solvents 
+ Chemical Cleaning for Heat Exchange Equipment 


TULSA 1, OKLAHOMA 


Jelflake 


type guns are tailor-made in sizes 
and shooting patterns to fit well 
conditions. Perforations range 
from 4” up to ‘.” in diameter. 


RETAINED, THREADED PORT PLUG 
—This aluminum plug is used in 
the standard steel-type gun. It 
minimizes the possibility of stick- 
ing the gun and provides proof 
that a jet has been formed. When 
the charge is detonated, the 
central section of the plug is dis- 
integrated; the remainder of the 
plug is retained in the gun port. 
The port plug with its O-ring 
seal has withstood pressures up 
to 10,000 pounds per square inch 
in Dowell’s laboratory test well. 


pook te 


A Subsidiary of The Dow Chemical Company 


FOR OIL INDUSTRY CHEMICAL SERVICE 


“First in Oilfield Acidizing ... Since 1932” 





Echtestal 





Why Members Should Vote 


To Continue the Present Scale of Dues 
By Michaei L. Haider 


Standard Oil Co. of New Jersey 
President, AIME 
r HRE I veal ago AIME members were asked to vote on an increase ot $5 in 
ee annual dues for Members and Associate Members and of $2 for Junior 
Members. This increase in Institute income was made necessary by a long series 
of deficits, that for the year 1948 alone being $82,000. The incvease was voted by 





78.5 per cent of the voting members of each of the Mining and Metals Branches and 
by 77.4 per cent of the members of the Petroleum Branch. The proposal, later 
expressed in the by-laws. was that the increase should obtain for three years only, 
1950. 195] and 1952. It was felt that the situation should again be surveyed in 
1952. You will therefore now again be called on to vote as to whether or not the 
present scale of dues shall be continued. as is recommended by the Board of Direc- 
tors. You will receive a ballot during June if you are a paid-up member living in 
the United States. Canada or Mexico 

The increase in dues reduced the deficit in 1950 to $15,000, and last year a surplus 
of $8,000 was achieved in spite of continuously rising costs. A surplus of about the 
same amount is indicated for 1952 

The Institute income is largely derived from two sources: (1) dues and initiation 
fees, dud (2) advertising and sale of publications. Last year 59 per cent of the 
income was from the first source and 39 per cent from the second, leaving 2 per 
cent from miscellaneous sources. In 1949 a new publication policy was adopted 
whereby we put out three magazines, each in specialized fields, instead of Mining 
and Metallurgy as previously. The objective of this policy was not only better to 


7 Smee gS 


serve the members, but also to attempt to increase our advertising income. In 1949, 
advertising income was $86,000 compared with $103,000 in 1950, $144,000 in 1951. 
and $165,000 (estimated) in 1952 

Your board has given serious consideration to reductions which might be made 
in Institute expenses. As a result of these studies. the Institute headquarters staff 
has been reorganized and equipment is being modernized. which will bring increased 


<q URECDERERTYg aemeece 


eficiency and maximum operating economy. A growing membership and continued 
inflation caused Institute expenses to increase seven per cent in 1950 over 1949, and 
one per cent in 195] over 1950, and a small increase is expected for 1952. The number 
of regular paid staff employees of the Institute was exactly the same at the end of 
1951 as it wasvat the end of 1949 

A detailed analysis of AIME income and expense both as to totals and on a 
per-member basis, covering the year 1951. appeared in the April issue of the 
JourNAL oF Prrroteum TecHnoLocy. Most national engineering societies, and 
others in the mineral technology field. have been forced to increase their dues to 
offset inflation in printing and material costs as well as salaries. Your board feels 
that the Institute can stay on a sound financial basis by maintaining the present 
scale of dues 

If AIME dues should revert to their former level, it is estimated that income from 
this source would drop by approximately $69,000. This loss of income would have 
to be met by a reduction in expense. as the Institute can no longer sustain deficits 
from its special funds. To reduce expenses by this amount, it would be necessary 
to reduce the staff and severely cut the Institute's publications. Decreased service 
to members would result. and your Board feels that services are already at a practi- 
cal minimum, and are being rendered in accordance with the wishes of the majority 
of the membership 

The price level — the value of the dollar s so uncertain in its present trend 
that the income and expenses of the Institute are difficult to project into the future. 
If it should appear safe to do so, your Board of Directors has the power to reduce 
dues in the years ahead. On the other hand, dues can only be increased by vote 
of the membership 

You are strongly urged to return the ballot to be sent you in June so that the 
returns will be as representative as possible of the wishes of the membership. You 
are also urged to give your Board of Directors a vote of confidence by authorizing 
them to continue the present scale of dues (Members and Associate Members, $20: 
Junior Members, $12 for the first six years of membership, thereafter, $17). * * * 
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SPEED and ACCURACY 


in directional surveys 


FOR CASED OR UNCASED HOLES with 
SURWEL Multishot Surveying Service 





THE SPERRY-SUN SURWEL is the only directional well survey- 
ing instrument that can be operated on a line inside the 
casing. That’s a timesaver because wells can be surveyed 
while waiting on cement to set after running casing. 
When operating on a line only about 30 second stops 
are required for each record 

If preferred SURWEL can be run on drill pipe. 
Here again it is a timesaver because the survey can be 
made at normal operating speed. 

The design of the SURWEL makes it possible to 
use it where heat is so great that other instruments fail. 
The length of the instrument insures accurate alignment 
in the hole. 

SURWEL surveys are fully computed including 
vertical depth correction. The Service Report includes 
a horizontal projection of the course of the well, the 
film records and original computations. 

SURWEL (Gyroscope) Multishot Surveying Service 
is your assurance of accurate, fast directional surveys 
by efficient, specially trained crews. 














SPERRY-SUN WELL SURVEYING COMPANY 


3118 BLODGETT AVENUE HOUSTON, TEXAS 





The Effect of Calcium Chloride 
On High Early Strength Cement 


By B. C. Craft, Member AIME, and A. H. Stephenson 


Lovisiana State University, Baton Rouge, La 


Tests reported here indicate how considerable time can be saved on shallow 
cement jobs. Calcium chloride can also be used to accelerate setting on cer- 
tain plug-bdck operations, and to reduce shrinkage when sealing split casing. 


FFNESTS were performed to determine the pumping time 
| pee setting time, final setting time, and compressive 
swength of high early strength cement when calcium chlorice 
was added as an accelerator. The tests showed conclusivel 
that all the properties mentioned above were greatly altered 
While the pumping was substantially 
adding calcium chloride, the remaining pumping 
adequate to permit the placing of a cement slurry in a well 


time shortened b 


time wa 
at the depths where high early strength cement is ordinarily 
used. The short period of time required for the slurry to 
reach the final set indicates that the waiting-on-cement time 
reduced. 
are drawn from the cementing tim 
API Code 32. Schedule 2, and by deter 
mining the minimum waiting-on-cement time when calculated 
by the Farris’ equation. 

These tests indicate that considerable time may be 
on shallow cement jobs. The acceleration of the setting time 


may be substantially 


These 


required as set up by 


conclusions 


saved 


of high early strength cement makes this cement more con 
venient to use on certain plug-back jobs. In addition, the low 
shrinkage factor of high early strength cement when calcium 
chloride has been added makes such a mixture very desirab! 
to use when the problem is to seal a split in the casing 


Introduction 


The competitive nature of the petroleum industry makes it 
desirable for the operators to conserve as much time as pos 
sible in completing various stages of the drilling program 


One of the great losses of time in the Gulf Coast area i 


the waiting-on-cement time. Since Farris' has established a 


Paper presented before the Delta Section, AIME, May, 


1951 


























5 
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Fig. 1 — Pumping time for high early strength cement plus 
calcium chloride. 
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Fig. 2 — Initial setting time for high early strength cement 
plus calcium chloride. 


minimum waiting-on-cement time to eliminate unnecessary 


waiting periods, the next logical step is to increase the speed 
the adde J 
to standard portland cement as an accelerator and the results 


of setting of cement. Calcium chloride has been 


are available. To follow this start. calcium chloride was added 
to high early strength cement in an attempt to find the best 
ratios 


mixing and obtain data that are applicable to field 


engineering work 


Method of Testing 


The tet 
gal and 
100° F, 
tions encountered on conductor and surface pipe jobs. The 
API Code 32 followed, using a 
Halliburton Thickening Time Tester to determine the pump- 


were performed on slurrys weighing 14.7 lb per 
15.4 |b per gal 80°F and 


in order to simulate as nearly as possible field condi 


and maintained at 


procedure outlined in was 


ing time and the Gillmore Method to determine the settin 
time. The calcium chloride was added to the m‘xing water, a 
technique which may be followed in the field by putting the 
calcium chloride into the measuring tanks on the cementing 
truck. In addition, the mixing technique was checked by deter- 
mining the weight of each mixture with a Baroid Mud Weight 
Balance. 

The results of the tests on pumping time, initial and final 
and the compressive strength of the different 


setting times 


samples are presented in Figs. 1-5. 


Discussion of Results 

As ean he 
can be obtained by 
and Fig. 


cement is not 


1. the amount of acceleration desired 
varying the amount of calcium chloride. 
t shows that the strength of high early strength 
affected by the addition of a small 
amount of calcium chloride. 


een in Fig 


seriously 
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2 3 2 3 

Coicwm Chloride - Percent Colcium Chloride - Percent 

Fig. 3— Final setting time for high early strength cement 

plus calcium chloride. 
Figs. 2 and 3 show the effecs of calcium chloride on the 

time for initial and final set and. when compared with Fig. 1, 

the relation to pumping time 

that the 

was equal to the pumping time to 100 poises multiplied by 3 

In Fig. 1 it is that the time for a 

weighing 15.4 lb per gal and containing 2 per cent calcium 

when tested at 100°F. had a 


Farris’ showed minimum waiting-on-cement time 


shown pumping slurry 


chloride pumping time of 56 
minutes 

From the data presented in Fig. 5, the compressive strength 
it minimum waiting-on-cement time otf 168 minutes would be 


125 psi. A conservative compressive strength of 500° psi is 


reached in 6.5 hours. which would require a multiplier of 
7 times the time to 100 potses 

It was observed that the ratio of set volume to slurry volume 
is greater when cake ium chloride Is used 


The variable not considered in these tests was pressure 
However, it has been shown by Craft. Johnson and Kirkpat 
rick’ that the properties of a cement slurry are affected only 


i negligible amount at pressures less than 1,500 psi. 


Applicability of High Early Strength Cement 
Plus Calcium Chloride 

API Code 32. S« hedule 
of 27 minutes for a 300 sack job at 2,000 ft. This figure allows 
and 9 


these figures as a basis for 


2. establishes a total cementing time 


18 minutes fer mixing minutes for pumping. Using 


the usual South Louisiana job of 


750 sacks, it is evident that the mixing time will be 45 minutes 





Slurry Weight 15.4 Ibs /go 
90° F 


Temperature 
Co Cl, 2% 


vOMpr ession 











Fig. 4—Compression strength for 


high early 
cement plus calcium chloride. 


strength 
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The pumping time will still be 9 minutes. which gives a 


total cementing time of 54 minutes. From the pumping time 
14.7 lb per gal slurry 
maintained at 1OO°F. a 


mately 100 minutes is available. This gives a pumping safety 


eurve for a with 2 per cent calcium 


chloride pumping time of approxi 


factor of nearly 2 


Based on the Farris’ equation the minimum waiting-on 


cement time is found to be approximately 300 minutes or 5 


hours, obtained by multiplying the pumping time by 3 


In addition to the advantages on routine casing jobs it may 
be desirable to use high early strength cement plus calcium 
chloride to combat certain lost-cireulation problems. Commer 
cial products have been used very successfully to solve these 
past but they are not applicable under some 
When 
early strength cement mixed with calcium chloride can be set 
and drilled after 


necessary when the commercial products are 


problems in the 


conditions these conditions are encountered a high 


waiting only a little longer than would b 


Since the shrinkage is reduced by adding calcium chloride 


this property may be utilized when the problem is to seal a 


split in a joint of casing 


Summary 


It has been shown that a considerable amount of waiting 


on-cement time at shallow depths may be saved by adding 


small amounts of calcium chloride to high early strengt 


" 
| 


cement. Certain other problems such as lost circulation an 


split casing may also be solved more satisfactorily by using 


this mixture 
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What is the Greatest of Executive Satisfactions? 


It has been gratifying to see our 
business grow from humble begin- 
nings to a worldwide organization 
with over 5000 employees. 

It is pleasant to realize jthat we 
have met every challenge of an 
industry whose pace is fast and 
needs exacting . .. and agreeable to 
know that the service we perform 
has helped in a substantial way to 
conserve vital petroleum resources. 

There is a thrill, too, in observing 
the results of consistent, long-range 
research —constantly improved pro- 
cesses, methods and equipment. 

But the greatest satisfaction of all 


lies in the fact that, in our own way, 


we have provided a practical demon- 
stration of the American system at 
work. By converting volume, expe- 
rience, equipment and research into 
better service sold at less cost, we 
have expanded our market, provided 
employment for more and more 
people and in some degree reduced 
the cost of a basic commodity. 

The cost of the average Halliburton 
cementing job is less today than it 
was in 1924. 


Crete Pt urpt rt 


Chairman of the Company 
HALLIBURTON OJL WELL CEMENTING CO. 


Duncan, Oklahoma 





By Robert E. Featherston 


Oil Industry Information Committee 
American Petroleum Institute 


The American public, in general, holds some highly unsym- 
pathetic views of the oil industry. The solution, this author 
believes, lies in an industry-wide public relations plan, in which 
the engineer, as well as management, has a definite role. 


EN of vision in the oil world are concerned, but not 
M worried, about the challenge the future holds. Regard 
tess of the outcome of the present series of Korean iruce 
meetings, the months and years ahead will be full of prob- 
lems. War is a constant possibility on any of a number of 
fronts. 
with Uncle Sam to the full extent of our ability, our industry 
can shift effort. If the 


government allows our industry to function with all the efh- 


On the other hand, if we are permitted to cooperate 


on short notice — to an all-out war 
ciency of which private enterprise is capable, no fighting man 
United States or 


wanted for 


will want for oil and its by-products. No 
Allied soldier, sailor, marine or airman has ever 
thanks to the efforts of the American oil man. 
Chis industry of ours supplied four-fifths of the oil needed 
to win against the Central Powers in World War L. 
During World War IL, when task forces of oil men of all 
descriptions went everywhere with the troops and the Air 


the-e things 


Force, each and every invasion depended on oil. Ships that 
pounded the beachheads, planes that softened enemy outposts, 
landing craft, transports and freighters all consumed enormous 
quantities of petroleum products. Armed forces of the United 
Nations (excluding Russia) used 22 billion gal of petroleum 
to conquer Germany not counting products used to trans- 
port men and materials to the scene of action, 

A B-29 could 10.000 gal of high-octane 
gasoline during one long flight. An armored battalion required 
17.000 gal to move just 100 miles, and the United States Fifth 


Fleet burned 630 million gal in seven weeks. No wonder that. 


easily consume 


over the entire period of the war, petroleum constituted from 
55 to 65 per cent of all tonnage carried to the various theaters. 

Today, the oil industry is, as always, cooperating whole 
heartedly with agencies of the government, in the tremendous 
task of meeting military needs, and keeping civilian economy 


keel. 


trade associations 


on an even Thousands of companies. individuals and 


are involved. 
Much work remains to be done, despite the fact that an 


APL survey indicates that no matter what may happen, our 


armed forces are assured of adequate supplies of the liquid 
fuels, lubricants, explosives, and other oil products they may 
need. 

An official of the Department of the Interior reports that. 
although no one knows what the future may bring. Washington 
has not had, and does not now have, plans for total mobiliza 
tion of the oil industry. We are also told that only a shortage 
of steel 
are abundant 

Of these things, oil 


could cause the rationing of oil, because supplies 
But what of the 


American public? [s it aware of our unceasing efforts, both in 


men are all aware. 
time of peace and of war, to keep this great nation free and 
unshackled standard of living un 
known elsewhere in the world? What does the public think 


to give them a superior 


ot us? 


As I answer those questions, | am sure you will begin to 


realize why we need an Oil Industry Information Committee 


in every town in the country 


Address before the AIME Annual Meeting 


18-21, 1952 
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Public 


leaders, 


API, and 
dark clouds of 
public opinion, financed a survey revealing that: 57 per cent 
of the adults in America thought this industry guilty of collu- 
sion to hx prices olf petroleum products; that 33 per 


In 1946, the Relations Committee of the 


other industry apprehensive of the 


cent 


considered it a monopoly; that 25 per cent believed we held 


back new scientific developments; that 20 per cent thought we 
were wasteful of natural resources; and that 20 per cent were 
made excessive profits. Therefore, is it not 
that 16 per adult America 


government ownership or control of the oil industry? 


positive that we 
understandable cent of favored 

One ray of hope appeared, however, during that survey. 
Further questioning had revealed that those persons having 
ne conception of how this industry was operated were the ones 
believing it guilty of the aforesaid charges, while those who 
held it 
regard. Obviously, the job was, to see that everyone 
that this 
\n educational and informational program, 


were somewhat familiar with its operations in high 
and is, 
is given the facts will enable him to see industry 
in the proper light 
being the only answer, was dec ided upon at once. 

The nation was divided into districts, each comprising sev- 
eral states, and the work began. Area, or county, officers were 
selected, and efforts were made, and are still being made, to 
set up a community committee in every town boasting a news- 
paper or a radio station 

The activities of a community O.LLC. fall into three major 
categories, eat h handled by a spec ial committee. 

1. The Bork of the 


marily sec uring spots for oil movies and speeches on programs 


Speakers and Movies Committee: Pri 


at meetings of school, civic, farm, business and professional 


and seeing that they are properly filled. 

Work of the Press-Radio-Television Relations Com- 
Making friendly 
lo« al 


sonnel 


groups 
2. The 


mittee and maintaining working contacts 


television station 


with oil 


with newspaper and radio and per- 


data and 
O.LLC. 
their 


compiling and supplying them 


information for stories, arranging for them to use 


materials such as interviews and movies on pro- 


grams, et 
3. The Work of the 


Organizing. and carrying to completion, special projects such 


Industry Participation Committee 


as poster and essay contests in schools, parades, exhibits at 


fairs, displays in prominent locations, oil men-community 


leader meetings and open houses. 


Those are the year-round activities of the community 


OLi5... 


terly emphasis program 


being supplemented by our special quar- 
Perhaps I should explain that pro- 
gram. While it is the consensus that we should press forward 


which are 


toward our long range objectives. by redoubling our efforts 
to continue and improve our regular program, it is thought 
that 


special emphasis on reaching different important groups dur- 


much might be gained by again, as in 195], placing 


ing each of the four quarters of the year. 


We. therefore 


during the first 


efforts on farm audiences 
1952. and on women’s audiences 


July. August and September we 


concentrated our 
quarter otf 
During 


during the second 
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shall 
newspaper, radio and TV editor in the nation, Preparations 
for Oil Progress Week (Oct. 12-18) will also be made during 
this period. The final quarter will be devoted to OPW, OP\ 


reports and reaching community leaders in each and eve 


personally present a supply-demand report to every 


town boasting a local O.LLC. 
The work 


a community O.LLC. can be handled equally as well by pro 


laid out for all of the functional committees 
ducer, pipeliner, geophysicist, marketer, royalty owner, doctor 


of petroleum research. refiner, or petroleum engineer. We 
have found that many oil men have felt this to be a progra 
and 


for marketers public relations men, alone. Obviously 


nothing could be farther from the truth 

The last two surveys reveal that the oil industry has gained 
in public favor since 1946. Some of the changes are small 
others are considerably bigger — but practically all are 
favorable direction. 


Phis. 


mite 


of course, is excellent, but. before we become even 


optimistic, consider the findings of another survey 


conducted by Junior Achievement, a national youth organiza 
rhis that 


believe companies earn about 24 per cent profits, that stock 


tion, survey revealed most of our young people 


helders earn 15 per cent annually on their investments, and 
that the average company investment per worker is $81, The 
survey also revealed that thousands of our modern ‘teen-ager 
favor government control of a// American business! 

After hearing the findings of this survey, you may wish 
do something to better inform the youth of yeur communit 
that it America stands for that i 


understands, respects and advocates the incomparable free 


to see knows what 
enterprise system. 

Now, as to things outside of the realm of ordinary O.L.L-4 
activities. in which you— a may 
helpful: Despite the fact that all O.L.LC. materials ares 
prepared and slanted as to be suitable for use by members 


of all segments of the industry. the fact remains that there 


petroleum engineer 


are some things of a public relations nature that can best be 
handled by specific groups of oil men. Several of our publ 
relations problems might rightfully be considered the respon 
sibility of the petroleum engineer, and you, in your routine 
work as a company public relations man may already be 
working on them. 

You, of course. are aware that you have been handling pub 
since the day you were 


lic relations for ever 


first employed. You may have handled them in grand style 


your company 
or in a most miserable manner. but everything you have done 
everything you have failed to do, every purchase you have 
made, every “yes” or “no” that has passed your lips has beet 
a public relations move for, or against, your company In 
times gone by, your and your company’s public relations n 
not have been of prime importance to you, but thev had bett 
be important to you today. In these days. men and companic 
asked but two questions before closing a deal: 1. Is it profi 
able? 2. to both, the 


closed the deal. Some were not too concerned with getting 


Is it legal? If the answers were “ves” 
“ves” to question 2. New, a third question must be considered 
“Will the public approve?” Today, no company can long exist 
if it disregards public opinion. The people can legislate an 


company, or any industry, right out of business. So, we 


at all times. be courteous, considerate. polite. diplomatic. a 
ethical. to a fault. These things you know. Now 


above all 
back to our public relations problems that might rightfull 
be considered the responsibility of the petroleum engineer 
Our initial public opinion survey, conducted in 1946, revealed 
that, despite the great strides our industry had taken in the 
field of conservation, 20 per cent of America’s adults charged 
it with being wasteful of the natural resources. No one i 
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better fitted to lead our fight to refute this unfounded charge 
to correct this misunderstanding in the minds of millions 
than the Therefore, we feel we have the 
right to ask him t 
and sell the 


which he 


reservoir engineer 
take advantage of every available oppor- 
tunity to explain idea of, conservation, not only 


to regulatory bodies before normally appears, but 


to all other groups before which his appearance can be 
arranged 

Poo, 
and often influences their decisions in matters involving §siz- 
able sums of money he. like important athletes and politicians 
of this day and age 
bribery. We can but 


honored code of ethics of the engineering profession. By so 
himself, his 


since his testimony is valuable to regulatory bodies. 


is sometimes subjected to attempts at 


admonish him to abide by the time 


doing, he can win the respect of everyone, for 


company and the entire petroleum industry. 
Though the production engineer's responsibility lies chiefly 
in getting the oil out of the ground, treating it, ete., often. 


upon into new territory, he becomes the contact: mon 


going 
between his company and the property owners, as well as the 
communities nearby. In this capacity, he plays the role of a 
public should mindful 
that the impressions he makes may have a lasting effect, either 


status of the entire oil 


relations man, and as such be ever 


good or ill, on the public relations 
industry 

a booklet entitled “The Ranger's Side” 
distribution in West Texas. It set forth the 
inflicted upon the landowner by 
exploring for and developing oil 
properties. It ably presented their side of the story and en- 
a workable 
In fairness. the production engineer should, whenever pos- 


hetween 


About two years ago 


was given wide 


numerous surtace damages 


the oil companies while 


couraged solution. 

work to bring about a more compatible relationship 
land and oil that is, 
better publie relations. And, since sound public relations calls 


owner company to develop 
for well-rounded consideration of entire communities, he might 
well call on the editor of the local paper, the county commis- 
sioner and officials of the Chamber of Commerce — explaining 
the company’s problems and answering any questions they 


to ask. 


It would also be 


might care 
well if he could talk informally with mem- 
the crew, them a few simple pointers on the 


bers of giving 


careful treatment of and emphasizing the fact ihat 
afford to be 
property owners and townspeople. 

If it could be 
and professional groups. clarifying his company’s operations. 
talks could 
step in securing its acceptance in the communities. 

Now 
in direct charge of employees should always remember that 
at home. and make every effort, within 
relationship between those em- 


property 


they cannot careless in their relations with the 


arranged, he might address the local civic 


Such easily become the greatest single forward 


getting back to petroleum engineers in general 


those 
public relations begins 


reason, to foster a friendly 


ployees and the company. It has too often been proved that. 


blast 


company can lose for it much of the good will created over a 


in one angry of criticism, an employee soured on his 
long period of time 


No list of public 
those in executive capacity, would be complete 


relations pointers to petroleum engineers. 
e- pecially 
unless it included a reminder of the importance of keeping 
current on the problems of their industry, and having at hand 
the latest information on all phases of its activity. The publie 
expects you to be informed on such matters, and to be in 
position to answer its questions regarding them. A great deal 
will be furnished you in routine mailings. 
ome affiliated with the O.LLC. move- 


e & @ 


of this information 
should vou decide to be 
community 


ment in your 


a) ye re 





Technical Note 120— 
MEASUREMENT OF THE PERMEABILITY OF SET CEMENT 


B. E. MORGAN, JUNIOR MEMBER AIME AND G. K. DUMBAULD, MEMBER AIME, HUMBLE OIL AND REFINING CO., 
HOUSTON, TEX. 


INTRODUCTION 


\ satisfactory well-cementing composition must retain its 


Huidity long enough to be pumped into place; then it must 
devélop within a reasonable length of time sufhcient strength 
and impermeability to anchor the casing in position and to 
form an effective seal between the casing and the formations 
These properties may be evaluated by pumpability, strength 
(compressive or tensile), and permeability tests. Laboratory 
test procedures for the determination of pumpab-lity time and 
strength development have been outlined previously and are 
readily available.’ but a satisfactory and convenient laboratory 
procedure for the measurement of the permeability of set 
cement has not been developed heretofore 

Some permeability data have been obtained previously by 


passing air through dried cement specimens.’ Such a procedure 


is unsatisfactory because the drying of set cement alters its 
physical and chemical properties and subjects it to conditions 


dissimilar to well conditions. A more realistic method would 


be one wherein the cement remains water-saturated during 


the aging period and the permeability is measured with water 


Such a procedure. outlined below, has been used by the 


tuthors for the past four years to evaluate well-cementing 


compositions 
PERMEABILITY TEST PROCEDURE 


The brass mold, shown in the left-hand corner of 


Fig. 1, 
on a flat plate and the test slurry is poured into the mold. The 


upper 


is cleansed with emery polishing paper and placed 


slurry is puddled several times with a stirring red and levelled 
off with a spatula. Another flat plate is placed on top of the 
mold to complete the enclosure before the mold is plac ed 
temperature. After the 


desired length of time, the 


under water at the desired curing 


cement slurry has aged for the 


mold containing the set cement is taken from the water bath, 
plates are removed, and the covled 


the cover specimen is 


under water to room temperature. The faces of the set cement 
(in the mold) are brushed under a stream of water to remove 
then 


spec ially 


matter. The mold is 


into the 


the glazed surface and foreign 


sealed, with its larger face downward, 


designed cylinder by means of O-rings as shown in Fig. | 


lo prevent the collection of any air in the water and undet 


the specimen, the following procedure is followed 
1. With mereury in the system as 
valves B,C, 


taining distilled water 


{ closed 
an aspirator bottle con 
boiled, to valve C by 


tubing and fill chamber until 


shown, valve 


and D opened connect 
recently means 


of a rubber water overtlow~ 
through valve D 


2. With valves B,C, and D closed 


adjust air regulator to obtain the desired pressure drop across 


and valve 4 opened 


the cement pressure gauge G (25 


100 psi, 


pecimen by observing the 
generally ) 

bottle to valve F 
bottle 12-24 in 
oper valves D and EF slightly to allow a small flow 


3. Conect 
1. With 
valve EF, 


of water past the mold containing the set cement as the cap 


aspirator 


aspirator positioned higher than 


is screwed into place 


o Close valve k and open valve D fully 


ut end of 


References wiver Ie 
Manuscript recevied in the Petr 
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tube (a one-ml 
n Fig. | 
7. Connect asp-rator bottle to valve F and bring water level 


valve F 


How and calculate permeability 


measuring with tip re 


pipette 
moved as shown 
into measuring tube. then close 
& Observe rate of using 
Darey’s Law 

n the system, close valve 4, open valve 


bottle 


9. To replace water 


B, connect aspirator to valve C, then open valve ¢ 


DISCUSSION 


In making exploratory tests, several variations in test pro 


cedure tried. In some cases, the mold was greased with 


a light 


were 


water-insoluble grease prior to placement of the 


, 


Continued on Page 10, Section 2 
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Water Flooding in Eastern Kansas and Oklahoma 


Lavens, Jr.. Oil Field Ke 
earch Laboratories. spoke on “Water 


Join R, 


Flooding Practices in Eastern Kansas 
and Oklahoma” at a meeting of the 
tilinois Basin Chapter last month. 
Water flooding operations in this area 
have been widespread since the late 
0s. Lavens said, and future attempts 
ure expected to profit from the mistakes 
made during this early period. A sum- 
mary of his remarks follows: 

| p to the present time most of the 
water flooding in the Oklahoma-Kansas 
area has been confined to six well 
known sands: Peru, Squirrel, Burbank, 
Bartlesville, Tucker. 


There is one water flood in limestone. 


Cromwell and 


The formations occur as shoe strings 
and off-shore deposits. Most 
floods in that area can be classed as 


water 


secondary recovery projects, although 
there is one water pressure mainte- 


- nance development project ot the 
Squirrel sand in Kansas and one which 
was begun on Cromwell sand in Okla- 
homa last summer. Water flood depths 
in the area range from 225 to 3,500 ft. 
The gravity of the oil ranges from 18 
to 40 


125 ep. 


and viscosities run as high as 


Almost every type of equipment has 
been used; partly because some of the 
projects are very old and partly because 
the depths vary widely. Electricity, pur- 
chased or generated, is the principal 
source of power. Well spacing ranges 
from 220 ft to 1.320 ft. The five-spot is 
the most popular pattern) on sheet 
sands. Rectangular, diamond. line and 
staggered line patterns have been 
adopted on shoe strings. Coring has 
been utilized quite extensively in_ re- 
cent vears in helping to decide on spac- 
ing and pattern policies. Some opera- 
tors plug out all old wells and redrill 
entirely. Others keep some old wells 
and a few drill only enough new wells 
to balance out the patterns. 

Both brine and fresh water are used 
for flooding. The principal source of 
salt water is the Mississippi lime and 


the Wileox sand 


conditioning are 


Various methods of 
followed. On most 
projects the water is brought into open 
pits or tanks and treated. There are 
some closed systems where there is no 
treatment 

Cement lined pipe is being used in 
most input systems and operators are 
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Reported by D. M. Moon 
Illinois Basin Chapte 


tending more toward the use of bronze 
meters. The use of central meter heuses 
is becoming widespread. Lead lines are 
lined pipe or plastic 
Shallow Water ¥loods 

Where the formation is less than 
1.000 ft deep, it has been the custor 


to use two- to three-acre spacing, partly 


usually cement 


because of the lower cost per well and 
partly because seems that shallower 
formations, due to weak contacts and a 
tendency to cture, seem to break 
down under high pressure, thus requir 
ing lower input rates. However, since 
operators have become interested in 
detailed 


study, they are finding they can spread 


more preliminary reservoir 


to five or six-acre spacing in some 
cases. In stances ail old wells 
have been plugged out and the leases 
completely drilled. though for the 
past three ye it has been recom 
mended to keep old producers wherevet 
practical. Generally speaking. in the 
shallow areas, water input rates have 
been held to less than four bbl) ft 
though higher rates have been success 
fully applied ot ome leases around 
Nowata. Rates as low as two bbl may 
be recommended where the formation 
viscosity of the oil exceeds 35 ep 
Some floods ‘ 


are flowed from the 


pumped and some 

beginning. Most 
shallow floods are flowed during the 
later stages. A few operators follow 
delayed drilling. Most input w lls are 
equipped with tubing cemented on rag 
packers. When the lease is to be flowed 
from the beginning the producers are 
equipped like thie input wells Most 
wells are shot 
Medium Depth Water Floods 

At depths of 1.000 toe 2.000 ft, 10 
acre spacing has ilmost become the 
rule. Above 1.300 ft most operators 
have drilled all new wells. but below 
that it has been the 
new input wells and keep the old pro 


practice to drill 


ring the last year 


ducers. Howe ¢ ad 
the use of old wells for intakes has 
been preferred where practical. Input 
rates are necessarily higher. in the or 
der of 10 to 15 bbl ‘ft. Many injection 
wells have not been shot. Some oper 
ators have used two-in. tubing in in 
takes but 5% n. pipe is becoming 
standard. Parts of some floods have 


been flowed during the later stages 
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Deep Water Floods 

At depths of 2.000 to 3.500 ft. most 
old wells are utilized although a few 
operators still prefer 10-acre spacing 
and must drill! new input wells. How- 
ever, below 2,500 ft, with the exception 
ol one operator, every one has cut new 
drilling to the minimum and most spae- 
ing is 20 acres. In a few cases the input 
rates are as high as 40 bbl/ ft. 
detailed study of the reservoir and a 
careful pilot are desirable before using 
such an input rate. On the few floods 
that are deeper than 3,000 ft 40-acre 


pacing is being used. They have not 


A very 


progressed far enough to give conclu 


sive results. 


Water Flooding Problems 


Like any water flooding area the 
Oklahoma-Kansas area has plenty of 
maintenance and producing problems. 
In shallower floods break-downs, due 
to fractures, are encountered. At any 
depth break-downs _ fre- 
encountered in the later 


permeability 
quently are 
stages. Problems due to thief sands. 
which grade into pay, often occur, Frac- 
tures and permeability break-downs can 
ometimes be remedied by selective 
plugging 

During the past two years operators 
have been more careful in watching in- 
put wells and have been running break- 
through curves to try to catch these 
troubles in their early stages. The prob- 
lem of thief sands has been serious. In 
most cases where this problem has been 
encountered the reservoir is not closed. 
In a few cases delayed drilling has 
lelped remedy this situation. There has 
been some trouble on completions 
where the easing seat is soft or cavey. 
Operators have sometimes tried to get 
around this problem by using jet shots 
or eliminating shooting entirely. 

The Kansas-Oklahoma area has had 
its share of corrosion problems. The 
most serious ones occur down hole in 
the producers, especially where a water 
flood is initiated after an air repres- 
suring project. Both Contol and for- 
maldehyde have been used quite exten- 
sively. The 


large. so the types f water floods and 


Oklahoma-Kansas area is 


the circumstances and conditions must 


necessarily varv. x“ * t 
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Education for Petroleum Production 


Reported by R. H. Burke 


Pacific Junior Group 


\ panel of four speakers appeared 
before the Paci 
month in Downey, Calif., to develop 
various aspects of the topic, “Education 


for Petroleum Production.” Panel mem 


Junior Group last 


bers were Wayne Glenn, regional engi 
neer for Continental Oil Co. and Chair 
man of the Pacific Petroleum Chapter 
AIME; S. T. Yuster, professor of petro 
UCLA;  Jerol 
Sonosky, exploitation engineer for Shell 
Oil Co.: and Dale 
it USC 

Glenn, representing the viewpoint of 


leum engineering at 


Johnson, student 


management, directed his remarks pri- 
marily to the students. 

The engineer working toward ad 
vancement and a managerial position 
must possess an analytical attitude, 
Glenn stated. Therefore, management is 
most interested in selecting graduates 
who will be able to analyze problems 
issigned and carry through with mini 
mum supervision 

Factors to be considered in selecting 
the student most capable for such work 
include 


l rhe 


gree. and course. 


educational institution, de 


2. The background in pure science. 


Grades are important. but this 


does not mean straight A’s. Points 
of interest include 


weak subjects, likes and dislikes 


strong and 


why a course was failed, and 
whether a student was strong in 
analytical or memory courses 

. Outside activities, including offices 
held in social organizations, which 
help to judge leadership, personal 
salesmanship, diversified interest 

and fellowship 

Knowledge of 

market 


current 


industry trends 


prospects, conditions in 
general and events 
industry. 
Neatness in preparation of forms 
and in appearance 
Fundamental correctness of speech 
Ease with which applicant talks 
self-assuredness 
Evidence of a creative mind, as 
indicated by hobbies and interest 
Family background, and if mar 
ried, background of wife 
It is sometimes necessary to hire re 
cent engineering graduates for research 
or technical positions. However, most 
positions in an oil company require 
training in the applications of engineer 
ing principles. For this reason the ma 
jority of companies put each graduate 


SCALE MODELS OF OIL FIELD EQUIPMENT are designed by petroleum 
engineering students at the University of Oklahoma fer the annual Openhouse 
and Exposition, which draws several thousand visitors each spring. Here, Anne 
Warren, junior and the only girl in the PE school, puts the finishing touches on 
an offshore drilling rig, while W. R. Price and Bill R. Hise look on. 
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through a formal trainee course for a 
period of from 18 to 24 months. 
According to Glenn, the most out 
standing deficiency of recent graduates 
is their lack of ability or training to 
apply technical skill. They are unable 
to analyze problems and outline an 
approach to solution. Few graduates 
realize this shortcoming. In general the 
graduates will follow a book of instruc 
tions or a formula to crank out an 
inswer. They must be taught to go one 
step further and analyze results to 
determine if the answer is reasonable 
Glenn feels there is insufficient train 
ing to stimulate creative thinking and 
initiative. The small number of patents 
by production engineers is evidence of 
An indication of lack of 
initiative is the request often made by 


this weakness. 


the trainee that he be furnished an out- 
line of what management wants him to 
learn or observe during each phase of 
his trainee course. Often the engineer 
can follow a job specification, but has 
no idea how to work on jobs not spe- 
cifically covered. He misinterprets the 
purpose of a job specification. 

“Engineers. with a few notable ex 
ceptions, are introverts of the worst 
order,” Glenn stated. Few people have 
more of a selling job than an engineer. 
since he frequently makes recommenda 
tions that invelve large expenditure- 
The engineer must sell the project on 
ound recommendations, presented it 
i brief report written in terms the boss 
inderstands. The engineer may be 
called upen personally to discuss phases 
of the problem. Because of his inability 
to talk the manager's language. hi- 
ood idea often dies 

Yuster. 


viewpoint 


representing the educators 
stated that the petroleum 
engineer must acquire a background of 
fundamentals in college. These funda 
entals should include mathematics at 
! 


east through calculus, physics. chem 


istry, geology. general engineering, hu 
manities. and petroleum engineering 
These academic subjects develop a fa 
tual background. But a factual back 
ground is not enough. 

The engineer must be able to corre 
late facts, and must be able to apply 
facts. Hand in hand with this ability 
for correlation and application goes the 
inderstanding of processes. The engi 
neer must know the why of facts. He 


must also be able to communicate eas 
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ily either by written report or in talking 
to others. 

Graduate work, or a fifth year, can do 
a great deal to improve the engineer's 
analytical ability. It will also broaden 
his knowledge of fundamentals. One of 
the more important aspects of gradu- 
ate work, however, is the development 
in the engineer of the research ap- 
proach, an approach which is valuable 
in operational fields as well as in direct 
research activity. 

Industry can be helpful in two ways. 
It can provide more and better quali- 
fied people from industry for extension 
study and staff teaching. It can also 
provide opportunities for experience to 
the students through summer employ 
off-time employment and the 
trainee programs. A three semester pro- 


ment, 


gram would be helpful in this respect. 
Yuster suggests a program whereby the 
schools would provide students year- 
round to the industry to fill certain 
positions, each of three students work- 
ing for one semester each. Before this 
program could be effective. students 
would have to be convinced that college 
is a full-vear job. 

Extra-curricular activity is also of 
importance. The student organizations 
and professional societies can do much 
to develop the engineer's personality. 
An ideal curriculum as set forth by 
Yuster would consist of the following: 
math, 17 units; physics, 10 units; chem- 
istry, 19 units: 
physics and geochemistry, 6 units; gen- 


geology. 9 units: geo- 
eral engineering. 60 units: humanities. 
10 units: total. 
143 units. 


petroleum, 12. units; 


Jerol Sonosky, a recent engineering 
graduate, commented on the duties of 
a junior engineer as related to his edu- 
cation as a petroleum engineer. 

Sonosky feels that emphasis must be 
placed on courses in basic engineering 
principles and on advanced geology 
courses. The basic engineering courses 
should be given in such a way as to 
make their application to geology. pro- 
duction, ete.. apparent. Advanced geol- 
ogy courses are well suited to give the 
student the necessary training in ana- 
lytical problems. The company training 
programs help the student 
what he has learned in school with the 


correlate 


practical application of this knowledge. 
The experience gained in the training 
programs is sufficient and is not the 
problem of the schools, he believes. 

(As to improvements that might be 
made in the educational program of 
production engineers, Sonosky thinks 
the fundamental general courses should 
be stressed more emphatically. Struc- 
tural geology and sedimentation courses 
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should be more complete. \ general 
knowledge of mineralogy is sufficient 
but the student must learn how these 
rocks are affected in the field. 
Additional 
English are needed 
neering graduate does not fill manage- 


courses in- writing and 


The typical engi 
ment’s demands for report writing. 
Courses in report writing and English 
should keep the needs of management 


in mind at all times 


Dale Johnson, representing the stu- 
dent, stated that a major problem in 
the education of a petroleum engineer 
is reaching a happy medium between 
practical er applied courses and courses 
containing the basic fundamentals. 

From the student viewpoint, accord- 
ing to Johnson, the desire to study prac- 
tical courses seems to rank above the 
desire to study theory and calculations 
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Shale Oil Research in Laramie, Wyoming 


Reported by R. D. Ferguson 
Wyoming Petroleum Chapter 


A two-day joint meeting of the Wyo 
ming Petroleum 
Wyoming Section was held at Laramie 
Wyo. conducted of the 
shale oil plant laboratories, the Uni 


Chapter with the 
Tours were 


versity museum, the Natural Resources 
Research Institute where coal hydro 
genation experiments are being carried 
out, and the Union Pacific ice plant 
near Laramie 

Ralph Espach. U.S. 
Mines, gave a preliminary lecture on 
the laboratories of the oil shale plant 
The lab is one of the most modern in 


Bureau of 


Espach said, and special 
rapid 


the country 
izes in physical chemistry for 
identification of compounds extracted 
from shale oil 
infra-red and ultra-violet spectrograph. 


The mass spectrometer, 


and chemical methods are utilized. Ex 
periments are he ing run trom low tem 
perature-pressure extraction to rela 
tively high temperature-pressure extrac 
tion, with a corresponding change in 
products recovery., The high nitrogen 
and sulphur impurities associated with 
retorting shale are removed and con 
chemicals. Various 


verted to useful 


catalysts are tried. The Badger columns 
are extra long. permitting a fine sepa 
ration of hydrocarbons. The lab experi 
ments are converted to improvements 
in retorting in the field. 

In the oil lab. experiments are run 
on cores for gas drive and water flood 
ing. Equipment used for bottom hole 
sampling includes a new variable vol 
ume cell for handling condensate 

H. M. Thorne, in charge of oil shale 
research, gave a synopsis of oil shale 
experimental work 

He stated that oil shale is not a com 
petitor of petroleum under present con 
ditions, but is a large source of petro 
All petroleum prod 
ucts can be made from shale oil except 


leum production 


lubricating oils. The shale area covers 
about 1,000 square miles, is 500 ft thick 
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and averages 15 gal/ton. The Mahog- 
any ledge now mined averages 30 
gal ton, and is 70 ft in thickness. The 
Bureau has run 17,000 assays on shale 
samples from local and foreign sources. 
The richest is 100 gal/ton from Aus- 
tralia, and comes from a thin bed. The 
Bureau has made a study of all the 
constituents of kerogen including side 
products, such as phenols, tar acids 
and tar bases. The waxes from shale 
oil represent unsaturated hydrocarbons. 
All types of retorting, including the 
Union Oil Co. continuous retort, have 
been used experimentally. High tem- 
perature retorting produces the aro- 
matic series. The gasoline produced is 
off-color and contains gums which have 
to be treated out. Low pressure hydro 
genation reduces the nitrogen and sul- 
phur in the end products. 

The mining appears to be a slicing 
system of room and pillar, with reoms 
60 ft in width. The ceiling has a four 
to one safety factor. The mine can load 
out 1,700 to 2,000 tons daily. One shift 
is used for drilling, one for shooting. 
and one for loading, resulting in 100 
tons per man shift at a cost of 48 cents 
per ton 

J. D. Love of the USGS spoke on the 
recent discovery of uranium ores in 
Johnson and Campbell counties, Wyo- 
ming. The various methods of detecting 
the ore in the field were explained. 
black light. geiger counter and oscillo- 
graph. Most of Wyoming uranium ores 
are secondary in deposition and show 
by black light, except the manganese 
ores of Campbell - Johnson counties. 
which analyze 15 per cent uranium 
oxide and are commercial in character. 
if sufficient ore body can be located. 
Phe instruments used for mapping from 
photographs were explained. and the 
methods used to improve the accuracy 


of producing maps. ze 
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Geophy: ical Exploration Methods 


Leo 


KR. A United 
physical Co. gave the first of a 
of talks to be presented by the Pacifi 
“Elements of 


I he series W ill 


Peterson of the 
series 
Technology Forum = on 
Petroleum Production.” 
the highlights of 


present petroleum 


engineering fundamentals for the bene 
hit of 


have 


operating engineers who may 


grown rusty on a few of the 
“whys” of their profession and for the 
benefit of recently graduated engineers 
who may find the series useful in bridg 
ing the gap between academic and in 
dustrial problems 

Peterson presented a review of three 
methods for determining 


These 


and 


geophy sit al 


subsurface contours. methods 


seismic, gravimetric, magnetic, all 


depend on contrasts in properties be 
tween subsurface rocks 
Seismic Methods 

The seismic method is popular be 


cause it yields more data than the 


other methods; whereas gravimetri 


and magnetic methods show only aver 
age properties of all subsurface rocks 
the seismic method shows properties of 


Thus. 


method permits vertical as well as hori 


rocks at particular depths. this 
zontal segregation of rock structure 


Two types of seismic measurement. 
each depending on a different principle. 
have been used. The refraction method 
depends on differences in the velocity 
of sound through different rock strata: 
the reflection method depends on the 
reflection of sound as they pass 


rock another. A 


sound wave is reflected. at least partly 


waves 
from one stratum to 


wv any sudden change in the elastic 
medium the 


Ex hoe ; 


are the result of sound reflection 


properties of the wave is 


from a cliff 


at the 


traveling through 


between air, a light nonrigid 


rock, a 


fathometers 


boundary 
medium rigid me 
detect 


between water and ocean 


and dense 


the boundary 


dium which 


bottom, and reflection <eismie instru 


which detect the boundary be 


reck 


principle 


ments, 


tween strata, both rely m this 


In seismie exploration. the sound 
impulse is generated by the explosion 
of a dynamite charge. In order to avoid 
excessive absorption of the sound ener 


rocks 
the dvnamite charge. which may be as 


vy bv loose weathered surface 


small as a few ounces or as large as 


100 pounds. is fired below the water 
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Reported by J. A. Klotz 


Pacific Technology Forum 


Fron 


spread 


table at the bottom of a shot hole 
the shot 
-pherically. at 
rocks of different elastic 
of the reflected ace 
the laws of geometrical 


hole. the sound wave 


each interface betwee 
properties part 
wave 1s ording to 
opti 

straight ne 

reflection 


waves travel in 
rock 
angles of incidence and refi 


The 


is reflected depends on the ¢ 


strata and at 


equal fraction of the so 


erty contrast between 


layers: usually 5 to 
the incident energy is refle 
intertace. 
Geophones which are ~t I 
sonic vibrations in rocks as microp 
are sensitive to sound in air 
reflected sound energy by 
the vibration of the earth into 
(rae illograph traces. Earliest 


links te 


to mirrors. Light 


used mechanical 
vibration 
flected 


trace 


from the oscillating 
the vibration on 
Modern 
links, are 


however. ber 


photosen 


paper. geophones whl 


electrical more 


conver 
ause their output ma 


filtered and 
data 


electronically implihed t 


vield maximum usable 
between ral 


In order to distinguish 


dom noise and strong reflections fro 


subsurface structure change 


12 to 2 


ords trom 


major 


several geophones. usually 
record each shot. The re 
traced to one 
detle 
differently 


reflection deflects each 


geophones are 
Whereas 


geophone 


random noise 
trace 
trace 
usual 


way. In practice, 


strung along a one or 
ft cable. 


phone at 


Reflections reach 

a slightly different 
traces of the reflections ippear 
graph of geophone output as a fur 
of time, as a series of similar 
running diagonally 


\rrival 


are determined by 


across 
times of the 
“picking 
strip 


strip. 


on the record where 


line up 
Electronic control of th 
output consists of filtering 
trolling the volume auton 
reflection sound is betwee 
imp 


eveles a second. and 


in seismic exploration are 
maximum gain in this freque 
nope aft 


Random frequency 


JOURNAL OF PETROLEUM TECHNOLOGY 


ibove 120 eps is net amplified 


to show on the os illograph 


rd Because of absorption and 
divergence of sound energy as it travel- 
to the reflection 


ind back to the 


from the shot 


surtace 


geophone. shallow re 


llections are stronger and excite geo 


phones more than deep reflections. To 


maintain more or less uniform trace 


tions, each amplifier con 
that 
1.000 


10.00) 


SC IsSMiie 


iutomatic gain control 


iin by as much as 
i refle 
re 1 the geophone 


Whereas the 


time tions trom 


reflection method is 


1 more often now than the refrac 


method, earliest explora 


dete 


se iIsinic 
tion of salt domes in 1924 
was performed with the refraction 
This 
sound waves that (1) travel downward 


high 
ire refracted parallel to the bed 


method makes use of 


method 


the shot to a velocity layer 


in the high velocity laver and (3) 
refracted upward to the surface as 
vy re-emerge from the top of the high 
Data are 


from. the 


locity laver more difficult t« 


refraction method 
method. be 
method 


three dis 


iterpret 


from the reflection 


se the refraction uses a 


ound wave which travels it 


tinct: paths. whereas reflection waves 


travel in only two paths. incident and 


reflected because the refraction 


il ale 
of sound in the two roc ks at the 


depends on the relative velocity 
inte! 
tion angles are geo 


West 


high ve 


face whereas reflec 
determined. In Texas 
Plateau 
near the 
method 

the reflection method 


metre ally 
Edwards 
locity 


however, a 
surface makes the 
than 


laver 


retraction more useful 


The precision with which depths can 


measured is limited by the “blunt 


ness” of the probing seismic wave and 


by variation in sound velovit 


tere igh row ks, 


ind to determine the variation of velo 


To estimate this velocity 
ty with depth in any region, the travel 


of sound is measured between a 
shot and 


i known depth in a 


dynamite a geophone that is 


well \s 


wssible are 
I 


hun it 


many well surveys as 


made ind sound velocity for each 


depth is interpolated or extrapolated 
trom the surve ved wells to the explora 
With data 


depths may be estimated to within 25 ft 
surfaces 100 ft or 


tron area good veloc ity 


ind reflection more 
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apart may be distinguished, but lack of 
velocity data, or undetected changes in 
velocity, destroy precision. In West 
Texas, velocity changes between  sur- 
vey wells may cause depth measure- 
ment errors of 2.000 ft. In areas covered 
by glacial drift. velocities near the sur- 
face change rapidly and depth esti- 
mates are poor. Because many strong 
reflections are composite in nature and 
are the result of reflections that have 
been added together from three or four 
surfaces, strata less than 100 ft apart 
often cannot be resolved. 


Gravimetric Method 


The gravimetric method depends on 
variation in the average density of sub- 
surface rocks. Igneous basement rocks 
are more dense than overlying sedi- 
thus. high gravity meter read- 
ings may indicate a protrusion of the 
basement rocks upward into the sedi- 
ments. These protrusions often form 


ments: 


oil traps. For example, the gravity field 
on the flanks of a salt dome is less in- 
tense than the field away from the 
dome. A high density cap on the dome, 
however, may cause a gravity high im- 
mediately over the dome. 

Because the gravimetric method can- 
not precisely resolve vertical variation. 
its greatest use is as a reconnaissance 
tool. Gravity instruments are more 
portable than seismic equipment and 
gravity readings can be made much 
more rapidly than seismic shots. Mod- 
ern gravity instruments are spring bal- 
ances capable of detecting a change in 
the gravity field of one part in one hun 
dred million. 


Magnetic Methods 


Magnetic prospecting originated as 
a method for detecting iron ore beds. 
The method makes use of magnetic 
fields that are stronger at the earth’s 
surface where sediments are thin and 
basement rocks are near the surface 
than where sediments are thick. Thus. 
the magnetic method, as the gravimetric 
method. vields data that show the aver- 
age properties of subsurface rocks with- 
out precise vertical differentiation. The 
magnetic method is limited, however. 
more than the gravimetric method by 
changes in the properties of basement 
rocks. Magnetic 
basement rocks may be as great as 
1.000-fold and may mask completely 
magnetic effects associated with small 


changes within the 


elevation changes. The method is use- 
ful. however, as a reconnaissance tool. 
The air-borne magnetometer, developed 
by Gulf. is perhaps the most widely 
publicized method for petroleum pros- 


pecting. It allows survey of large areas 
~*~ * * 


in a very short time. 
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The Redwater Field, 


Alberta, Canada 


Reported by W. B. Davis 
Mid-Continent Section 


At the regular monthly meeting of 
the Mid-Continent Section, a joint meet 
ing with the Reservoir Study Group, a 
panel of three speakers discussed the 
Redwater Field in Alberta, Canada. 
W. A. Bruce of the Carter Oil Co.'s 
Research Laboratory in Tulsa presided 
R. V. Knowles 
the Imperial Oil Co 
cussed “Reservoir Data and Field Per 
A. G. Weber, research en 
gineer with the Carter Oil Co. in Tulsa, 


district engineer for 
in Calgary. dis 
formance.” 
spoke on the “Electrical Analyzer 
Studies” of this field. The third speaker 
was H. J. Welge. also a research engi 
neer with Carter, who reviewed studies 
being made on Redwater cores. 

The Redwater 
1948 by Imperial Oil Co., contains 
about 38,000 acres and over 900 pro 
ducing wells. The field produces from 


Field, discovered in 


a Devonian reef. usually referred to as 
the D-3 member of the Woodbend for 
mation. The reef itself is about 900 ft 
thick and covers about 200,000 acres 
The oil saturated closure amounts to 
about 200 ft 

Average porosity is between six and 
seven per cent. Because of the vugular 
fractured nature of the reservoir rock. 
the permeability is extremely high. The 
original bottom hole pressure was 1.050 
psig and the saturation pressure about 
500 psig. The oil produced has a grav 


-~ 


ity of about 35° APL. Original stock 
tank oil in place is estimated at about 
1.400,000,000 bbl. 

\s of the first of 1952 the field has 
produced about 40,000,000 bbl of oil. 
This oil production has been accom- 
panied by a smali volume of water 
production. Material balance calcula- 
tions indicate that water influx has re- 
placed approximately 92 per cent of 
the oil withdrawn; however, electrical 
analyzer studies and other work have 
indicated that the natural water drive 
will probably be inadequate to main- 
tain the pressure above the bubble 
point at economical rates of production 
beyond about 1954. Should the reser- 
voir pressure be permitted to fall un- 
controlled below the bubble point. it 
is likely that gas/oil ratios will increase 
and the resulting loss of gas from the 
reservoir will cause a loss in ultimate 
oil recovery. 

Consequently the Redwater operators 
have under consideration a large scale 
pressure maintenance program by which 
they propose to inject fresh water from 
the North Saskatchewan River into the 
water-bearing portion of the reef under- 
lying the oil reservoir. With such a 
program it is estimated that about 50 
per cent or 700,000,000 bbl of oil can 
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“The Influence of Permeability on Ore Distribution in Limestone and Dolomite” 


An article by Ernest L. Ohle, Economic Geology, Vol. 46, pages 667-706 and 871-908, (November and December, 1951) 


As Reviewed by Silvain J. Pirson 


Stanolind Oil and Gas Co 


Phis series of articles starts out by an excellent ol 
factors which affect the measurements of specific permeability 
in rocks the low range of perme 


abilities where the Klinkenberg correction is of significance 


review 
It is of special interest in 


The controversy over whether or not adsorption of the flowing 
fluid affects the much attention. Al 
though the writer takes no side in the controversy 
and Nissan the 
Calhoun the 


heavily the opinion that adsorption is of impertance and may 


measurements receives 
between 


Klinkenberg 


seems to weigh very 


Grunberg 
Yuster 


on ane hand and 


and on other he 
be significant in the permeability of limestone which ranges 
from 10° to 10 


in the 


md. This opinion is based on the stress placed 
that liquid permeability 
means of the Klinkenberg correction is 


larger than obtained through 


observation the equivalent 


observed by 


always 
a measuring liquid even when 
in the reck. How 
it is admittedly observed that it would be dificult to tell 
the 
mineral reactions 


no apparent reactive minerals are present 
ever 


whether or swelling or to 


not difference is due to clay 

The object of this series of articles and of the research upon 
which they based to find a the 
zine sulfide ore distribution and the permeability of the various 
rock types in which this mineralization is found in the Eastern 


Tennessee District. A 


are Was correlation between 


question to be elucidated was whether 


or not, at the time of deposition, certain reck sections pre 
ented preferential avenues of circulation to the mineralizing 
solution. A of find out if 
rock more than others 
and if these rocks could be distinguished on the basis of their 
permeability ranges. 


further point investigation was to 


certain types were often mineralized 


As a result of more than one thousand measurements made 
on reck specimens in the east 


the rock 


their 


Tennessee mineralized district 
divided 


range of 


country could be three 


into main groups 


icording Original 


permeability values. 
with which ore is associated only 
8.1 10 


dolomite is very fine grained (.02 mm) 


dolomite brecciated 


This 
and sugary in appear 
It forms layers from a few inches to a few feet in thick 
ness and is remarkably Unaltered 
ind fine grained reck and which also seldom 
carries mineralization, has an average permeability of 2.7 10 
md, or slightly dolomite. Alteration of 
either the original dolomite or the unaltered limestone by the 


when 


had an average permeability of 


md. original 


ance 


constant limestone. which 


is a very dense 


lower than original 


mineralizing solutions gives rise to the recrystalized limestones 
and dolomites, the average permeability of which is 5.9 10 
md. This tremendous increase in pe rmeability over the origin il 
rocks is due to an 
form 


increase in size and to a 
the rock. The traced a progressive 
increase in permeability, observed in the recrystallized rocks 


by 


grain more unt 


texture of author 


to the degree of dolomitization which may be ascertained 
means of magnesium assay 

The author comments on the various mineralization theorie< 
which have been propounded in the literature to explain the 
formation of ore deposits and he concludes it is unnecessary 
to call upon mineralizing vapors of low viscosity but that the 
sul fick 
by hot solutions is sufficient because 


hydrothermal origin of zine deposits or mineralization 
highly concentrated solu 
the 


volumes which may 


tions are unnecessary in order to achieve observed 


ore 
concentrations in view of the large 
The a caleulation of 
the volumetric flow of mineralizing solutions which is expected 


eirecu 


late over geologic time iuthor relates 
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Okla 


Tulsa 


to circulate rock 


he ight 


to take 


through a section 1,000 ft in length, 


over a 


100 ft 
million 
a differential 
itmospheres through a permeability of 10 
by a factor of nearly 
computations and the resulting flow rate should 
tons, tl 


in width and 20 ft in 
The 
pressure ot 
Although the 


in the 


per iod ot one 


vears flow issumed 


plac e over 
L100 
mad 


100 


iuthor made an error 


be a 6.9 10 e error is not deemed serious to the argu 


ment in favor of al 


he 


would be as 


neralizing solution of low concentration 
mechanism of the 


follows 


mineralization visualized by author 


1. Dolomitization of the country rock by the mineralizing solu 
tions with a resulting increase in permeability. 


2. Circulation of a sulfide bearing mineralizing solution and 


deposition of zine sulfide in the sections of the country reck 


previously dolomitized and as a result of the presence of a 
permeability barrier offered by the non-affected rock. 
. The sulfides 
move without traces or without materially affecting the 
ron k iny 


mineralizing solution depleted of its would 
out 
eountry further 


This ese ape of the depleted solu 
ike place through recks of much lower 
a difficulty of the proposed 
the 
is much larger than the cross-sectional 
1 the 


tion would have tot 


permeability, but this is not 


mineralizing mechanism because available cross-se¢ 


tional area of escape 
irea perpendicular to the direction of solution flow i 
mineralized high 


The 


ot view 


permeability sections 


significance of the 


study from an ore deposition point 
iinly in the explanation of the mineralization 
of low permeability rocks and in the justification of the 
metallic elements 
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Although the process of oil origin is unknown, it is possible 


to spe ilate on the significance of this study from the point 
Whatever the pro- 
is possible to visualize oil field water 
the “oil 


ac ids, colloidal suspen 


of view of oil accumulation and migration 


cess of oil formation is. it 


as the mineralizing solutions carrying mother sub 


-tance whatever it may be (organi 


sion of organic matter. oil droplets, ete.) and moving through 


the sediments. first through the source bed. then through the 


rock where the oil is strained and screened from the 


reservolr 


solution ins of permeability barriers, such as shies 


Possibly, in limestone country. the circulating solutions are 


also dolomitizing it 
it first 


order to increase the rock permeability 


ind then mineralizing afterwards. The above views on 
the possible mechanism of oil field formation may also be the 
explanation of oil field water salinity variations by straining 
the waters at the 


Accordingly. it 


ions from the circulating ground shale 


the cap rocks. 


ipon the underground evaporation of 


barriers provided bv would 
ill 
order to explain their greater salinity in 


The ot field 


ilso lends weight to the geochemists’ 


he unnece 
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terms not only of “where;’ but also “how much”! 
This interpretation of fluid-filled porosity has 
been proved accurate enough for most commercial 
purposes. It’s like money in the bank! 
This service is being extended, as rapidly as 
possible, co other oil areas where tests show that 
formation responses to the logging instruménts 


will permit such quantitative interpretation. 
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VISUAL EXAMINATIONS OF FLUID BEHAVIOR IN POROUS 
MEDIA — PART I 


ALFRED CHATENEVER, UNIVERSITY OF OKLAHOMA, NORMAN, OKLA.; AND JOHN C. CALHOUN, JR., 


PENNSYLVANIA STATE COLLEGE, STATE COLLEGE, PA., MEMBER AIME 


ABSTRACT 


An exploratory study was made to examine the possibilitic 
of a visual approach in investigations into microscopic mec! 
anisms of fluid behavior in porous media. Appropriate appa 
ratus and techniques were developed so that microscope 
phenomena could be recorded on color movie film as well 
as he observed visually. The observation flow cells in whi 
the fluid behavior studies were made were essentially single 
lavered matrices of spheres between plates, sometimes all 
glass, sometimes all-Lucite and sometimes a combination 
the two. The fluids were limited to water and a filtered crude 
oil. 


Two flow regimes were observed during the flow of the 


immiscible liquids: channel flow and slug flow. In the former 


transport was effected through stable networks of interconnect 


ing channels: and in the latter, part of the movement took 


place in the form of slugs. Under certain conditions, flood 


front were found to be different depending upon 


which liquids were the displacing and displaced phases and 


patterns 


not depending upon whether the matrix was water-wet glass 
or oil-wet Lucite. Residual formations of oil and water were 
observed and are described. Some of the ramifications and 


significance of the observed phenomena are discussed 


INTRODUCTION 


In recent years considerations of microscopic mechanisms 
of fluid flow in porous media have taken on greater signifi 
cance. Much needs to be learned before the fundamentals of 
petroleum technology are completely established. For exampl« 
many unanswered questions exist in connection with relative 

References given at end of paper 

Manuscript received in the office of the Petroleum Branch, 
21, 1951. Paper presented at the Petroleum Branch Fall 
Oklahoma City, Okla., Oct. 3-5, 1951. 

The movie film which records studies reported in this paper is available 
from the offices of Elmer O. Mattocks, American Petroleum Institut 
West 50th St., New York, 20, N. Y¥ 
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displacement phenomena, residua! fiuid forma 
: and further analytical mathematical 


permeability 
tions, flow structure, et« 
formulations are seriously indicated. It is hoped that systematic 
investigations into the microscopic mechanisms connected with 
fluids 


problems extant. 


the behavior of n porous media will shed some light 


on some of the 
Until recently microscopic mechanisms have been considered 
ilmost exclusively as speculative hypotheses. Within the past 


few years, however. the problem has been submitted to a 


Nuss 


geometry of 


limited number of experimental investigations. and 


Whiting 


sandstones and limestones by impregnating cores with an inert 


made some studies on the pore-space 
plastic and leaching the solid matrices to leave behind plastic 
models of the pore spaces. Schaefer’ traced pore spaces micro 
scopically through lengths of limestone cores by cutting away 
thin sections from the exposed faces normal to the line of view. 

In 1949 two projects were organized in which dynamic flow 
phenomena were examined microscopically to uncever micro- 
scopic mechanisms. One was set up at the Pennsylvania State 
College 
phenomena in capillaries 


Institute 


where Lowman’ observed heterogeneous fluid flew 


The second was the American Petro- 
Project 47B at the 
Oklahoma, where microscopic studies of dynamic fluid phenom 


leum Research University of 


made by visual 
is with the latter 
that this paper is concerned, treating the techniques involved 
ind the 


ena in synthetic perous matrices have been 


observation and cinephotomicrography.’ It 


observations m idle 


TECHNIQUES 
Observation Flow Cells 


The observation flow cells formed a focal point in’ the 
techniques employed. Essentially, these were matrices com 
posed of a single layer of spheres sandwiched between two 


flat plates. This design was arrived at after a series of pre 
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FIG. 1 — TYPE “B”’ CELL 


liminary investigations. It has been found that in multi-layered 
cells it was extremely difficult to differentiate one phase from 
another and the observations of flow phenomena were almost 
hopelessly complicated. For matrices that were opaque, it was 
impossible to carry out continuous microscopic observations 
through the depth of the beds. Thus a single-layered matrix. 
composed of glass spheres where possible. was decided upon 
as the structure most likely to produce easily observed flow 
phenomena despite its highly ideal nature. Flow phenomena 
established in this way would then provide a basis for further 
studies in more natural systems 

Iwo types of flow cells have been used. The first of these 
is the Type B cell of which a typical example is diagrammed 
in Fig. 1. The four principal parts of this cell are the base. 
the compression cover, the observation window and the gasket. 
The diagram is explicit with regard to the functions of the 
different components. 

rhe base in all cells of this type was either wholly or prin 
cipally Lucite. It was prepared from a Lucite cylinder (14-in. 
diam. and 7/16 in. height) that was molded from molding pow 
der at 140°C and 3,000 psig. The dimensions and shape. which 
in turn determined the dimensions and shape of the rest of 
the cell, were dictated primarily by the more ready availability 
of the molding equipment involved. In the diagram two ports 
are shown. These could be changed in number and_ position 
at will. Tubing connections were either cemented in as shown 
or threaded in. In those cases where it was desired to make 
an all-glass matrix composed of a glass top, glass spheres and 
a glass base, a glass plate was molded into the Lucite base 
in a press. This was done by pouring the requisite amount of 
molding powder over the glass plate in a cylindrical mold and 
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molding in an hydraulic press at 140°C and 3,000 psig. With 
the ports drilled in by means of a carbide milling cutter type 
burr, this plate served as the base for the all-glass cell. 

The compression ring, by means of which force was brought 
o bear against the sealing gasket through the observation 
window made of Lucite as diagrammed or aluminum. 
rhe from molded The 


aluminum rings were machined and could be prepared slightly 


was 


Lucite rings were cut Lucite discs. 


thinner. The observation window served as the top wall of the 
matrix and provided a means for observing the phenomena. It 
was limited in thickness by the working distance of the micro- 
scope objective under which it was to be used. In general, the 
thicker glass windows were less liable to breakage and buck- 
the For all-Lucite 
requiring a Lucite top wall, a thin Lucite disc was used backed 
In this way the undesirable optical 
properties of the Lucite were reduced to a minimum and the 


ling than were thinner ones. matrices 


up by a glass window 
necessary rigidity was maintained. The gasket was usually cut 
from rubber commonly found in toy ballons. 

Before assembling any of the cells all but one port were 
first plugged up with 150-mesh screens to keep the spheres 
Then the gasket was placed in its proper 
position and covered by the observation window and compres- 


from flowing out 


sion ring. With the components in place, the compression 
screws were turned down evenly until the cell bed was of the 
desired depth (0.0075 in.). The spheres used to fill the flow 
beds were carefully screened so as to be uniform in size (0.007 
They were introduced through the free port and packed 
into place by the use of an air stream, tapping and vibration 
In this closely 


rhombic pattern of packing were attained. 


way single-layered cells approximating a 


The second cell design that found wide use was the Type C 
cell of which a typical example is shown im Fig. 2. The com- 
ponent parts are quite similar to the corresponding parts in 
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FIG. 3 — PUMPING APPARATUS. 


the Type B cell except for shape and size. The greatest differ 
ence lay in the structure of the base. In most instances, the 
base was made in two pieces as indicated in Fig. 2. For all 
glass cells aluminum was most often used for the framework 
holding the inlets and outlets. The other material that found 
some use was Lucite. With aluminum it was necessary to cut 
a window to permit the use of transmitted light for the exam 
inations. The Lucite framework could be used in its solid form 
For an all-glass cell, the lower plate of the flow bed was 
simply a plate of glass with holes drilled through it to match 
those of the inlets and outlets in the framework. Where a 
sealing aid was required to prevent leakage between the plate 
and the framework an inert lacquer was used. In those cells 
requiring a Lucite plate on the bottom of the flow bed, a one 
piece solid Lucite base was used. 

The gaskets, upper plates and compression frame were 
functionally the same as with the Type B cell. In addition to 
rubber, lead foil was used for gaskets in these designs. The 
cells were assembled and filled with the same spheres and 
in the same manner as were the Type B cells. The principal 
advantage offered by this design was a much larger observable 
flow bed. 

Positive displacement pumps provided the means of moving 
the fluids through the cells. One pumping system was con 
structed as diagrammed in Fig. 3. With this apparatus, two 
liquids could be pumped through hypodermic syrinzes which 
were activated by micrometer heads. Each micrometer head 
was rotated by the shaft of one of two cones placed base-to 
apex and driven by a common friction pulley. By positioning 
this pulley along the length between the cones, different flow 
ratios could be established between the two fluids. The pulley 
in turn was driven by a motor at the various desired speeds. A 
second svstem was composed of Zenith gear pumps, one for 
each fluid, driven through Revco variable speed reducers 

Since the flow beds were packed with uniformly dimensioned 
-pheres, the cross-sectional pore area available for fluid flow 
was fairly uniform down the length of the bed. Basing calcu 
lations upon this cross sectional area and volume flows, it 
was estimated that the range of flow velocity lay between 1.5 
and 2.000 ft per day. 


Cinephotomicrography 


Color cinephotomicrography proved itself to be an indis 
pensible tool for studying as well as recording dynamic flow 
phenomena. A phenomenon on film could be examined in 
much greater detail than is possible in a single viewing through 
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the microscope at experimental rates. The apparatus involved 
consisted of an appropriate microscope and accessories, a 
16-mm movie camera, a beam splitter, an are illuminator and 
an exposure meter, 

The microscope used was a research type microscope with 
a substage condenser and mechanical stage. The mechanical 
stage was fitted so as to accommodate the observation flow 
cells. Objectives with magnifications up to 10X were used in 
conjunction with eye-pieces of 10X magnification. The stage 
was kept in a horizontal position and the illumination was 
reflected by a mirror up through the flow bed lying parallel 
to the plane of the stage. The techniques for properly aligning 
the optical illuminating systems for even lighting and undis- 
torted image reproductions may be found in treatises on 
photomicrography. 

A camera that was found adaptable to this work was of the 
Bell and Howell G.S.A.P. type. This was motor-driven and 
accommodated a 50-ft, 16-mm film magazine. It was capable 
of taking pictures at a rate as high as 64 frames per second. 
but only speeds of 16 and 32 frames per second were employed. 
The camera was used with and without its lens. A special 
viewer was built so that the image in the focal plane of the 
camera could be observed for purposes of synchronization 
This was simply an empty magazine fitted with a clear or 
ground glass in the film aperture, a magnifying glass to en 
large the image and a viewing aperture at the other end. 
When it was inserted into the magazine chamber with the 
camera shutter open, the image in the focal plane could be 
easily seen. The film used was Kodachrome, daylight type. 

With this apparatus it was necessary to use a high-intensity 
source of illumination. A Bausch and Lomb 4.5-amp. a-c 
carbon are illuminator was found to be practicable for this 
purpose. It produced sufficient illumination to take pictures 
at a speed of 32 frames per second and produced a picture 
on Kodachrome, daylight type film, free of chromatic aberra- 
tions and with good color fidelity. An undesirable feature of 
this instrument lay in its tendency to flicker and drift despite 
the spring-wound clockwork used on the  carbon-feed 
mechanism. 

A light meter was essential for the estimation of proper 
light intensities. One based on that of Clemens and Brar’ 
using a phototube in an electronic circuit was employed. The 
circuit is given in Fig. 4. The phototube was covered with a 
light shield and fitted with a small window and adapter so 
that it could be used on the eyepiece of the beam splitter. 
This instrument is of the balanced circuit type operating on 
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FIG. 4 — WIRING DIAGRAM FOR PHOTOTUBE EXPOSURE METER 
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1 L10-volt. 60-evele line. The zero point is set by means of 


the variable resistance and potentiometer. The response fol 
lows from the disturbance in the balance caused by the photo 
tube current. Calibration using a G.E. photo light meter as 
i standard showed the response to be linear with the intensity 
For use in cinephotomi« 


or a given source of illumination 


regraphy, the exposure meter was calibrated directly against 


film exposures 


OBSERVATIONS 


Channel Flow 
Channel flow is the name given to one of the flow regimes 

observed to prevail under certain conditions of simultaneous 

14 ep 


water: six 


two-liquid flow. When water and crude oil (viscosity: 


specifi gravity 0.9 interfacial tension with 


dynes em) were pumped through the observation flow cells at 
total velocities up to 1.000 ft per day thev were observed to 


move in channel flow 


This regime has several characteristics by which it may be 
described 
work of 


in diameter from about one grain diameter to many. They are 


Each fluid effects transport through its own net 
interconnecting channels. The channels might vary 
beund by liquid-liquid interfaces as well as liquid-solid sur 
through the flow bed. It is 
probable that with the flow cells described above. each of the 


faces and meander tortuously 
two flowing systems was transported through a single continu 
ous network of channels. 

For steady flow conditions, the channels maintained fixed 
geometries and positions throughout the flow bed. No move 
ment was observed at the liquid-liquid interfaces at magnifica- 


100X. With a 


geometries of the channels were altered. 


tions as high as change in saturation, the 


An increase in oil 
saturation with a simultaneous decrease in water saturation was 
accompanied by a general growth in the diameters of the oil 
reduction in those of the channels. 


the channels to hold their 


channels and a water 


There was a tendency for posi- 
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tions in the flow bed. In the case of temporary flow di- 


turbances the flow channels exhibited an elasticity whereby 


they tended to resume almost their exact starting configurations 


with the reestablishment of the original steady conditions. 


By observing 1 movement of parti les suspended in the 
fluids, it was seen that the 


eamlined in 


flowing flow within any channel 


was essentially nature. The moving particles 


delineated smooth lines of flow devoid of eddy currents despite 


the tortuosities of the channels. This was the type of behavior 


that was alse observed in the flow of homogeneous fluids 


\ photomicrograph showing a portion of the channel flow 


observation flow cell is given in 


structure establishe i in 


Fig. 5.* The oil I water 


channels are indicated in the 
from each other by a 


side of the 


photographs. They -tinguishable 


difference in tl sses occurring on either 


\ diagramn f the h in I en in Fig. 5A 
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vil-water interfaces. This is only that small 
flow bed included in the microscopic field. The matrix is an 


all-glass cell of a single layer of spheres (0.007 in. diam 


portion ot the 


and the simultaneously flowing fluids are water and crude oil 
The flow velocity of each of the fluids is about 350 ft per 
day. This phenomenon has been observed in other matrices 
including all-Lucite cells, glass-Lucite cells, and double-layered 
cells, as well as with other fluid systems including refined 
oils and brines with flow velocities ranging from 1.5 to 1,000 


ft per day and flow ratios from 1:3 to 3:1 


Slug Flow 


With a system composed of an all-glass observation flow 
cell flowing oil and water at less than 1,000 ft per day as noted 
above, a channel flow regime prevailed. However, increasing 


20 Gees 
ne ae < 


‘FLOODING 
WATER 
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the total flow rate while keeping the flow ratio constant 
resulted in a change at some velocity less than 2,000 ft per 
day to a new flow regime in which slug flow was in evidence. 
By this it is meant that some of the transport was effected in 
the form of separate, isolated slugs or globules. 

In an all-glass matrix, the oil phase formed the slugs while 
the water phase remained continuous. Fig. 6 is a photomicro- 
graph of a system under slug flow. This is the same system and 
the same field shown in Fig. 5. The fluids, however, are flowing 
at a velocity of about 1,500 ft per day at a 1:1 ratio. To 
indicate differences in the flow structure two spheres have 
been labeled A and B respectively in the two figures. It is to 
be noted that in each case the sphere is under oil in Fig. 5 but 
not in Fig. 6, indscating that those parts of the oil flow struc- 
ture have moved or disappeared during the existence of the 
regime. This phenomenon has been observed over 
ratios ranging from 1:3 to 3:1 and in cells of more than one 
layer of spheres. With an increase in total velocity past the 
point of slug flow genesis the frequency of slug formation and 
the number of slugs in the flow bed increased. Characteristic 
of these systems is the ease with which an oil globule or slug 
coalesces with another body of oil upon collision. 


slug flow 


Flowing the same liquids under the same conditions in 
all-Lucite matrices, the oil appears as the continuous phase 
and the water as the slug-forming phase. If water slugs or 
globules are introduced into an oil stream, they will persist 
in slug flow resisting coalescence throughout their transport 
across the flow bed even upon strong collision with other water 
bodies. A photomicrograph of such a system is given in Fig. 7. 
[he solid matrix is an all-Lucite one composed of a single 
layer of Lucite spheres (0.007 in. diam.) between two Lucite 


plates. Arrows indicate moving water globules. 


Flooding Phenomena 


“Flooding.” here, is the term used to describe those systems 
in which only one fluid is being pumped into the observation 
flow cell. In an all-glass cell having an arbitrary initial water 


saturation with oil filling the remainder of the pore volume, 
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fiooding with water results in a certain flood-front pattern. A 
stringy appearance is created by the water as it fingers through 
There 


is also a tendency for these fingers to branch out in dendritic 


the flow bed, by-passing a considerable amount of oil. 


patterns again by-passing oil. 


shown in This is a 


A flood-front of this sort. is Fig. 8 
macroscopic view of an all-glass observation flow cell of a 
single layer. The velocity of water flow is about 1,500 ft per 
day. The dark areas are those occupied by oil while the light 
ones are those occupied by the flooding water. An arrow indi 


rhe oil 


same as that whose properties are given above. 


cates the general direction of flood. involved is the 


When a water-saturated cell is flooded with oil. a new iype 


of flood-front pattern develops. In this case, the flood-front 
appears to be a circumferential band around the inlet port 
This is seen in Fig. 9 where the system described in Fig. 8 
1.500 
ft per day. In a flood of this type the displacement mechanism 


is undergoing a flood by the oil at a velocity of about 
appears to be more of a piston-like action with little tendency 
toward fingering and gross by-passing. It would be expected 
that this would result in more efficient displacements. 

Floods were carried out with the same liquids in all-Lucite 
flow cells. These were of the same dimensions as the all-glass 
cells but presented a solid matrix or different surface proper 
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ties, the Lucite being preferentially wet by the oil and the 
glass by the water under the conditions of the experimenta- 
tion. Despite this difference, similar flood-front patterns devel- 
as with the all-glass flow beds. Figs. 10* and 11 are 
photographs of a water flood and oil flood respectively in an 


oped 


all-Lucite matrix, both at velocities of about 1,500 ft per day. 
In all of these floods the transport of fluids took place through 
continuous phases without any formation of slugs. 


Residual Formations 


to those fluid formations left 
behind a flood front in the matrix of an observation flow cell. 
floods the 


“Residual Formations” refer 


In water most apparent residual oil formations 
were those large volumes by-passed by the water. Depending 
upon conditions of flooding and the physical characteristics 
ot the 


small to very 


fluid system and porous matrix, these varied from very 
total They 


diameters and sometimes 


large portions of the void volume. 


were continuous over many sphere 


over the length of the whole cell 

Almost 
found in the flow bed. One 
Fig. 12 


has been left 


always. smaller residual oil formations were also 


form that these took is shown in 
In this case the oil formation covering a few spheres 
behind in flooding an all-glass matrix with 


held 


not displace ed by 


water. Apparently in place by capillary forees, these 


formations are flooding rates as high as 


10,000 ft per day. The liquids were the same in properties as 
those described above 


13. This is a 


a sphere of 


Another form of residual oil is shown in Fig. 


free spherical globule. usually no larger than 
the matrix, occupying an insular region between the spheres. 
One of the 


subject to 


nteresting characteristics of these is that they are 
rotation in place during water flooding. Such rota- 
tion has been observed in globules that were not entirely free 
but attached to 
globule. the 


sume solid surface in the matrix. For a given 


rotation was always in the same direction even 


°A 
Fig 
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While a 


velocity produced a higher speed of rotation, the velocity 


flooding 


with intermittent water flooding. larger 


the rotating globule appeared to be somewhat smaller tha: 
that of the flooding Some of the 
remained behind in similar globules, smaller than the sphere 


water. residual oil alse 


of the matrix, which were attached to surfaces in the funicular 
regions and in which rotational movement was not observed 
cells accommodating oil 


described above, the predominating formation for the residual 


In all-glass flow and water as 
water was that of pendular rings. Most clearly observed were 
those that formed between the horizontal plates and the spheres 
of the flow 
perpendicular 


matrix. However, they were found to form in a 
plane between the spheres as well. Fig. 14 
shows the intermediate step in the form of a “figure 8” as well 
as the final pendular rings formed during an oil flood. By 
suspending fine oil globules in the water phase, rotational 
movement has been observed in these pendular formations 
during flooding by oil. 

In displacing water by oil in an all-Lucite flow cell, residual 
water remained behind as globules in the funicular regions 
rather than as pendular rings. Fig. 15 is a photograph of such 
a single-layered Lucite matrix. These residual 
water some of the 


formations in all-glass cells during water floods. 


formations in 


formations were similar to residual oil 


DISCUSSION 


These studies were, for the greatest part, exploratory in 
examining the possibilities of the visual approach in the 
investigation of microscopic mechanisms for fluid behavior ir 
porous media. It is evident that with the development of the 
necessary techniques this approach is applicable to experi 
are somewhat Within such 
systems, as against more natural systems, some phenomena 


mental systems which idealized. 
can be examined with considerable clarity and thoroughness 
leading to the eventual establishment of flow mechanisms for 
these particular systems. The most obvious idealizations aré 


the single (or double) layer. the regular and uniform solid 
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matrix, the use of flat plates in the flow bed and the use of 
fluids. Thereby. probable mechanisms are arrived 
at for natural systems which will grow in significance with 


proce ssed 


the extension of investigations into systems more truly repre- 


sentative of petroleum reservoirs. Studies such as those de- 


scribed in this paper indicate a direction for such experi- 


mentation and further simplify the problem in providing defi- 


nite phenomena to look for 


Channel! flow as observed in the observation flow cells is 


consistent with developments in other directions. Rapoport and 
Leas’ arrived at mathematical expressions defining the limits 


of liquid relative permeability in a liquid-gas system based 


on the postulation that the flow regime is tha’ of channel flow 
term it. Comparing experimental 


or “parallel flow” as they 


data with theory they find satisfactory agreement. 

In a paper by Geffen, Qwens, Parrish and Morse’ two points 
are of interest in this connection. Their saturation profiles for 
any one oil-water flowing ratio are different for different pres- 
However 


sure gradients the shapes of the profiles for all the 


pressure gradients are generally similar for the one flowing 


ratio. The second point involves the effect of saturation history 
upon relative permeabilities. They find that at a given satura- 


tion of brine, for example in an oil-brine system, the oil 


relative permeability curve is reversible with higher brine 
value a 
again is reversible but different 
This hysteresis effect and the satu- 


may both be explained on the basis 


saturations. | pon reducing the brine to some lower 


new curve is arrived at which 
from the previous curve 
ration profile variations 
of a channel flow regime 


Wilson 


dences of channel flow in 


Calhoun, and Chatenever’ have found visual evi- 


synthetic cores. Flowing glycerine 
and melted paraffin through consolidated salt cores, and solidi- 
fying the they found 


wax a flow structure composed of a 


network of interconnecting channels 


It is difficult to evaluate the significance of slug flow without 
additional data. The 


flaw is 


important factor in the genesis of slug 
pressure rather than velocity of 
Further work is required in order to be able to estimate 
portion of total flow that might be in the form of slug 
It is indicated that in phases that tend to coalesce easily 


probably capillary 
flow 
that 
flow 


the slug flow regime will be less prevalent than in those where 


GLASS 
SPHERES 


INTERMEDIATE 
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there is a strong tendency not to coalesce. It is possible that 
this mode of fluid transport might have a bearing upon dis- 
placement phenomena as well as flow behavior. Thus, where 
by-passing is usually thought of in terms of sidetracking, a 
mechanism is fluid 
passed by another flowing through it in globules or bubbles 


introduced here in which a may be by 

Of the flood-front patterns noticed in the flooding experi- 
ments, it would be expected that floods subject to the fingering 
efficient 


too, that ultimate recov- 


mechanism would not be as as those with regular 
linear fronts. It would be expected 
eries in the former case would be less although the relation- 
ships here are more subtle. As a consequence of the similarity 
of flooding behavior in glass and Lucite systems, preferably 
wet by water and oil respectively, it appears on the basis of 
these limited that the wettability 


of the solid matrix may have relatively little effect upon the 


investigations properties 
flood-front pattern. As a consequence of this, surface tension 
effects on flooding behavior might be relegated to a minor 
' itself 
connection is the ratio between the viscosities of the displaced 
and the displacing fluids. It is pertinent that flood-front charac- 


role. One relationship that sug strongly in this 


teristics have been studied here only over the length of a small 
observation cell; and it is possible that further ramifications 
may develop in cells ot larger dimensions. 

Most of the interest in residual oil formations derives from 
a desire to avoid them or, having formed them, to displace 
them. Again, it is as vet difficult to determine on the basis of 
these studies the relative importance of the various formations 
discussed. However, there are suggestions that any process 
that would favor the establishment of more numerous channels 
of flooding water would also favor smaller residual oil forma- 
tions. lt that are rotation are 


appears as if those 


the most difficult to displace by 


given to 


probably purely physical 
means. For those that are held in place primarily because 
of capillary forces, it would be expected that surface tension 
lowering agents would be efficacious in aiding displacement 
Unlike the conditions attending flood-front phenomena, the 


wettability of the solid matrix is of definite consequence in 
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residual formations. Thus in an all-glass water-wet cell 


none of the residual oil finds itself in the pendular regions 
On the other rings are the most prevalent 
residual water formations in a matrix of this sort. This would 


hand, pendular 


be expected on the basis of Leverett’s” work on capillary 


behavior. The movements within the pendular rings are note- 


worthy, as are those of the rotating oil globules in that they 


might have some bearing upon the dissipation of reservoir 


energies 
unde dis- 


that the observations 


carried out in 


It is realize 


cussion 


important to 
only a limited number of 
therefore. that the 
more extensive investigations 


have been 


artificial systems. It is necessary, conclu- 


sions arrived at be confirmed by 
are applied to natural petroleam reservoirs. One 
that 


the apparent importance of surface tension in residual forma- 


before they 


particular point requires clarificat'on, for example, is 
tions and the apparent lack of significance of this property in 
flood-front patterns. Current researches have already indicated 
significant possibilities and it is hoped that more work in this 


connection will be forthcoming 
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DRILLING FLUID FILTER LOSS AT HIGH TEMPERATURES 
AND PRESSURES 


F. W. SCHREMP AND V. L. JOHNSON, CALIFORNIA RESEARCH CORP., LA HABRA, CALIF. 


ABSTRACT 


[his paper discusses the results obtained from high tem 


perature, high pressure filter loss studies in which field sam 
ples of clay-water, emulsion, and oil base fluids were used 
High temperature, high pressure tests of some premium priced 
emulsion and oil base drilling fluids show filter loss peculiari 
ties that are not predicted by standard API tests. It is re 
mended that high temperature, high pressure filter loss tests 
be used to evaluate the performance of such fluids. 

(Apparatus is described which proved to be satisfactory for 
evaluating filter loss behavior over a wide range of tempera 


tures and pressures. 


INTRODUCTION 


Che petroleum industry spends large sums of money each 
year on chemical treating agents for lowering filter loss and 
on premium-priced low filter loss drilling fluids. 

While it is an accepted fact that low filter loss is advan 
tageous during drilling operations, it is questionable whether 
the present standard method of determining filter loss give 
a reliable indication of the loss to be expected under bottom 
The this 
high temperature, high pressure filter 


hole conditions. purpose of paper is to show that 


tests 
used to evaluate filter loss behavior of fluids for deep drilling 


loss should be 


Concern over possible effects of filter loss on oil well 
drilling and well productivity dates back to the early 1920's 
During the years 1922 to 1924, filtration studies were reported 
by Knapp.’ Anderson* and Kirwan. 
first to be reported in the literature on this subject. No further: 
1932 
Rubel’ presented a paper in which he discussed the effe 
of drilling fluids on oil well productivity. 


These studies were the 


information was published on the subject until when 


In 1935. Jones and Babson* constructed the first laboratory 
tester designed to study the effects of temperature and pressure 
on the filter loss behavior of clay-water drilling fluids. In a 
discussion of their investigations, Jones and Babson’ stated 
“Performance characteristics of a mud can be evaluated with 
considerable reliability by a single test at 2,000 psi and 200°1 
Exact correlation between the results of performance tests 
made and the 


actual drilling operations is of course impossible.” Jones and 


under these conditions behavior of muds in 
Babson apparently were well aware that at best laboratory 
the 


what is the actual behavior of a drilling fluid when subjected 


tests can give only qualitativ® answers to question of 


to deep drilling conditions. Jones’ presented a paper in 1937 
in which he described a static filter loss tester to be 


References given at end of paper 
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rhis instrument subsequently was 
API filter 


developed a relationship between filtrate 


filter loss 
adopted as the 
In 1938 


and filtrate time that is in general acceptance today. 


routine tests 


standard loss tester. 
Larsen 
volume 
Larsen was cognizant of the danger of estimating bottom hole 
behavior filter 
He tried to predict the effect of temperature on filter loss by 


from loss measurements at room temperature. 


relating temperature effects through the temperature depend 
ence of filtrate This was undoubtedly an over-simpli 
fication of the te mperature dependence of drilling fluid filter 


viscosity 


In 1940, Byck’ published a summary of experimental results 
of filter loss tests made on six representative California clay- 
water drilling fluids. He concluded that “no existing method 


will 


tion rate 


permit even an approximate determination of the filtra 
at high temperature from data at room temperature 
It is necessary to measure filtration at the temperature actually 
inticipated in the well, or to make a sufficient number of 
tests at various lower temperatures so that a small extrapola 
tion of these data to the anticipated well temperature may be 
ipplied : 

Byck’s finding presumably well accepted and recog 
and they did not 
lead to wide adoption of high temperature drilling fluid filtra 
his is evidenced by the fact that no addition” | 


information has appeared in print on the subject since 194) 


were 


nized by drilling fluid technologists, yet, 


tion equipment 
Byck’s data shows that there was a useful con 


The fluids did not show predictable losse 
at high temperatures, but they did line up at high tempera 


Study of 
sistency in them 
tures in approximately the same order that they lined up at 
That is, if 
relatively 


fluid 


low 
fluid 


also he a 


a fluid appeared to be a good 
would 


temperatures 


with low loss at low temperatures, it 


good with relatively low loss at high 
temperatures 

In the last decade, the above situation has changed. The 
drilling fluid art is markedly different from what it was. The 
outstanding change. as far as the present discussion is con- 
cerned, has been the adoption of wholly new types of drilling 
fluids. Oil and emulsion drilling fluids have come into 


wide use. It is, therefore, 


base 
necessary to re-examine previous 
satisfactory generalizations to see if they are still valid. 

It turns 
explicit 


out, as might have been expected. that Byck’s 
quoted, is still true. Filter 


at high temperatures cannot be predicted from filter 


generalization. already 
losses 
losses at low temperatures. However. no further generalizations 
are valid now. Fluids of different chemical types show different 
general behaviors. No longer do the fluids line up approxi 
high they do at 


They may line up entirely differently. Special 


mately the same at temperatures as low 
temperatures 
fluids exhibiting very low loss at low temperatures may have 
those of ordinary clay-water fluids at high 


This fact is highly significant, because premium 


losses as high as 
temperatures. 
prices are 


being paid for the special fluids. 
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The new types of fluids have invalidated the old generali 
urge again) that 


be 


to urge (or 


filter 


zations, and it now seems time 


high temperature, 
adopted throughout the drilling industry. 

It is perhaps still true that the standard API filter test con 
stitutes a good method for control of a single fluid in the 
field. As far as we know, it is still good 
that filter 


bottom-hole loss 
the surface-measured 


high pressure testing methods 


practice to assume 
going up, the 


treatment 


when the surface-measured loss is 


chemical 
bottom-hole 


Ww he n 


the 


is going up. and 


is 


loss loss 


lowers 
lowered. 
The thesis of this paper is that conventional filter tests are 
not satisfactory for comparisons of different fluids, particu 
larly, if these fluids are of different The following 


sections describe apparatus and methods used to obtain high 
oss data. Experimental data 


ty pes. 


temperature, high pressure filter 
ire given from 141 tests of 18 different fluids 


APPARATUS 


Apparatus used for determination of high temperature, high 


pressure filter loss behavier is pictured in Fig. 1. The appara 


tus consists of two identical filter units, each unit being a 


FIG. 1 — APPARATUS FOR DETERMINING HIGH TEMPERATURE, HIGH 
PRESSURE FILTER LOSS BEHAVIOR 
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FIG. 2— SCHEMATIC DIAGRAM OF HIGH TEMPERATURE, HIGH PRES 
SURE FILTER LOSS UNIT 
and 


individual temperature 


diagram showing the 


with 


instrument 


Fis Pisa 


test 


‘ omplete 


pressure controls schematic 


one of the units 


features of 
cell 

pivoted on t 
shell is 


cleaning OF 


essential 
The filter 
shell 
of the 
for 


shown in Fig. 2 consists of a cylindrical 


in such a fashion that either end 
for attachment of other parts and 
shell so that 
issemblies may be to the shell. 
The bottom plate. which is the filter plate assembly* is held 
inside the cylindrical shell a threaded clamp 
is held in position inside the cylindrical 


runnions 
icce ssible 
ach 
pl ileé 


of the is threaded iop 


end 


and bettom fastened 


In position by 
ring. The 


shell by 
the top plate. Both the filter plate and the top plate are fitted 


top plate 
a threaded clamp ring which is an integral part of 


with O-rings that act as pressure seals 


condenser (2) is attached to the bottom side 
The to 


when high 


A removable 
the filter 
filtrate 


necessary 
at 


of plate assembly condenser is 


prevent 


tests are made 


vaporization 


temperatures 
hydraulic fluid reservoir 
pump (4), a 
and a hydraulic fluid sump 


The pressure system consists of a 


), a hand-operated hydraulic 
pressure rele: (6). 
These items are connected by pressure tubing as shown 


( pressure gauge 


ist valve 


5 
(5). a 


{ . 


In normal operations, hydraulic fluid (white oil) is pumped 
from the reservoir (3) through a trunnion seal (8) into the 
filter cell (1 Fluid enters the filter cell through the wall of 
the cylindrical shell at a pojnt directly below the top plate 
Pressure is indicated by gauge (5). Pres 


sure may be released by opening valve (6). which allows the 
pressured hydraulic fluid to escape into the fluid sump (7) 


5.000 psi can be maintained in routine tests 


assembly pressure 


Pressures up to 
Associated with the hydraulic system is the back pressure 
system, which is attached to the bottom end of the condenser 
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FIG. 3— EFFECT OF TEMPERATURE ON FILTER LOSS OF CLAY-WATER 
FLUIDS 


(2). The back pressure system consists of a back pressure 
valve (9), a back pressure gauge valve (10). and a back 
pressure gauge (11). all of which are connected by pressure 
tubing as shown. Back pressure is regulated by operation of 
valve (9). 

The filter cell (1) and the upper end of the condenser (2) 
are enclosed in an insulated, thermostatic air bath (12). Tem 
perature is controlled by a Fenwal thermoswitch (13). fin-type 
electric heating elements (14) and a circulating fan (15 
Filter cell and thermostat temperatures are measured with 
Weston dial thermometers (16) and (17) respectively. Tem 
perature may be controlled from room temperature to 350°! 


EXPERIMENTAL METHOD 


Prior to using the cell for test purposes, the bottom plate 
assembly, consisting of the filter plate and condenser, is 
flooded with liquid to make filtrate hold-up negligible. As a 
result, filtrate errors never exceed 1 cu cm. Water is used to 
flood the assembly for clay-water and emulsion fluid tests 
and oil is used for oil base fluid tests. Flooding is accomplished 
by attaching a fluid reservoir to the lower end of the con 
denser. Once the assembly is filled, the back pressure valve (9) 
is closed and the fluid reservoir is disconnected from the end 
of the condenser. Excess fluid is wiped from the filter plate 
surface. Two sheets of fluid-saturated Whatman No. 50 filter 
paper are placed on top of the filter plate and are held in 
place by a clamp ring. After the bottom plate assembly is 
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FIG. 4 — EFFECT OF PRESSURE ON FILTER LOSS OF CLAY-WATER FLUIDS. 


flooded and the filter paper is clamped to the upper surfa-e 
of the filter plate, the assembly is locked in position inside 
the filter cell cylindrical shell by the lower clamp ring. Drill- 
ing fluid now may be poured into the cell. 

After the drilling fluid sample is mixed for 30 minutes, 
approximately 425 cu cm of the sample are poured into the 
filter cell. The remaining free space above the sample is 
filled with hydraulic fluid (white oil) and the cell is closed. 
The air thermostat (12) is closed and thermometers (16) and 
(17) ate inserted in their proper locations. Pressure is applied 
to the cell by use of hydraulic pump (4) until the desired 
pressure is reached. Fenwal thermoswitch (13) is set to the 
desired temperature and heating elements (14) are turned on. 
\ rotary selector switch (not shown) controls the rate of 
heating by selecting the proper combination of heating ele- 
ments. Pressure is maintained constant during the heating 
interval. Water is circulated through the condenser jacket. 
Once the desired temperature is reached, the back pressure 
valve (9) is opened sufficiently to develop the desired differ- 
ential pressure across the filter cake. Filtrate is collected in 
a graduated cylinder which has been placed beneath the end 
of the condenser. Filtration time is recorded from the instant 
the back pressure valve (9) is opened. Pressure is maintained 
constant throughout the test. When the test is completed, 
pressure release valve (6) is opened and heating elements 
(14) are shut off. The filter cell is allowed to cool before it 
is opened for filter cake inspection and cleaning. 

Filter loss is determined by the quantity of filtrate collected 
in 30 minutes. Occasionally the 30-minute reading is incorrect 
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FIG. 5— EFFECT OF TEMPERATURE ON FILTER LOSS OF EMULSION 
FLUIDS 


bottom 
determined by 


flooding the plate 


error may be 


because of minor variations in 
assembly. The magnitude of the 
extrapolating the filtrate-volume-vs-square-root-of-time curve to 
zero time. The intercept on the filtrate volume coordinate is 
a measure of the correction which must be 
greater than ] cu em 


applied to the 30 


minute veading. This correction is never 


RESULTS 


influenced *largely 


EXPERIMENTAL 


of drilling 
and particle size of solids present 


Filtraiion behavior fluids is 
by the kind, concentration, 
in the fluids. Filtration rates are influenced by the dispersion 
fluids, the particles, the 
of hydrated colloidal materials, and the 


agglomerating chemicals 


of particles in the hydration of the 


presence or absence 
presence or absence of dispersing or 

Two steps involved in the process of filtration are (1) bridg- 
ing of openings in the filter medium and (2) filtering of fluid 
through the filter cake that develops on the filter medium as 
filtration takes place. Drilling fluids contain 
finely divided minerals will be unable 
in filter media and will have poor filter loss properties. Of the 
three kinds of drilling fluids, and oil 
base; oil base drilling fluids are 
filter loss behavior unless they have a drilling 
well for sufficient time to All drilling 
fluid samples used in this investigation were taken from drill 
ing wells that had been drilling 
made at 150, 200, 
1.000, and 2,000 psi 


which do not 


to bridge the openings 
emulsion, 
likely 


been used in 


clay-water. 


most to show poor 


acquire mineral fines. 


for considerable time. 
and 250°F, and at 


Differential 


Filter loss tests were 
differential pressures of 100. 
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FIG. 6 — EFFECT OF PRESSURE ON FILTER LOSS OF EMULSION FLUIDS. 


pressures re used because independent tests showed that 
drilling fluid filter loss behavior is dependent more on differ 


ential pressure than on total pressure 


Clay-Water Drilling Fluids 
Five 


presents the 


lable | 
The data 


water drilling fluids were tested. 


ss data obtained for each fluid. 


different clay 


filter | 


are plotted as filtrate volume vs temperature curves in Fig. 3 


and as filtrate volume curves in Fig. 4. 


rs pressure 
filter 


change in 


3} shows that, at constant pressure, 


Examination of Fig 


loss with increasing temperature. The 
filter 
general is 


the effect 


increases 
non-linear and, in 
+ shows that 


increasing temperature is 
different for each fluid tested. Fig. 
of pressure on filter loss is unpredictable. At 150 


with 
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Table Il Filter Loss Behavior of Emulsion Drilling and 200°F there is a tendency tor filter loss to increase with 
Fluids increasing pressure, but at 250°F both increases and decreases 
in filter loss can be observed with increasing pressure 
30-Minute Filtrate Volume (cu em) 


nme Pressure 4 , Emulsion Drilling Fluids 
. psi , 


> 


Six emulsion drilling fluids were tested. Experimental data 
are presented in Table Il. The data are plotted as filtrate 
volume vs temperature curves in Fig. 5 and as filtrate volume 


150 100 9.3 4.4 
1,000 11.2 10.2 
2,000 15.6 10.4 
100 22.8 6.0 
1,000 15.2 13.2 
2.000 17.6 13.8 be 
100 158.6 10.2 2 i constant pressure increases with ine reasing temperature. 
1,000 42.0 18.4 q $ Fig 
2,000 27.8 19.4 7 


ie tom bo 


§ pressure curves In Fig. 6 


bs 


Examination of Fig. 5 shows that filter loss. measured at 


6 shows that pressure effect on filter loss behavior is 
inpredictable 

Comparison of the filter loss behavior of clay-water and 

emulsion fluids shows that in many instances emulsion fluids 

Table Il Filter Loss Behavior of Oil Base Drilling break down at high temperatures and pressures. They then 

Fluids exhibit filter loss properties that are no better than those of 

ordinary clay-water fluids. This comparison shows the need 

30-Minute Filtrate Volume (cu em) for more complete testing of premium priced fluids. Appar- 

Temp. Pressure 


I psi ‘ R 
150 100 


aoe 7 Oil Base Drilling Fluids 


200 100 , i rhree oil base drilling fluids were tested at 100, 1,000, and 
1,000 : 
2,000 
250 100 
1,000 
2,000 
2,425 


ently filter loss behavior cannot be predicted from a single 


low temperature low pressure filter loss measurement 


2,000 psi, and 150, 200, and 250°F. Four additional samples 
were tested at 100 and 2.425 psi, and 150 and 300°F. Experi- 
mental data are presented in Table IIL. The data obtained 
from tests of the first three samples are plotted as filtrate 
volume temperature curves in Fig. 7, and as filtrate volume 
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vs pressure curves in Fig. 8. Data obtained from tests of the 
four additional field samples are plotted as filtrate volume vs 
temperature curves in Fig. 9. 

Examination of Fig. 7 shows that filter loss increases with 
increasing temperature at constant pressure. Fig. 8 shows that 


pressure effects on filter loss behavior are unpredicable. Fig. 9 


compares the filter loss behavior of four fluids tested at 100 
and 2,425 psi, and 150 and 300°F 
temperature. 


The curves show that filter 


increases with increasing The curves alse 
that fluid S, a premium-priced fluid, apparently has 
unusually low filter loss in standard tests and that .t breaks 
down completely at high temperature and pressure; in fact, 
the filter loss of fluid S at high temperature and pressure is 


greater than that of the poorest clay-water fluid examined in 


loss 


show 


these tests. 

Comparison is made in Fig. 10 between the filter loss beha 
viors of an ordinary clay-water drilling fluid, as represented 
by fluid D, and of selected emulsion fluids. Examination of 
Fig. 10 shows that two emulsion fluids. F and A, exhibit filter 
losses at high temperatures and pressures which are as great 
or greater than the filter loss shown by the clay-water fluid, D 
The fluid is 


comparison, 


behavior of a satisfactory emulsion shown for 


Failure of some premium priced emulsion and oil base drill 


ing fluids to maintain satisfactory filter loss values at high 


temperatures and pressures demonstrates clearly the necessity 


for making filter loss tests under conditions which simulate 


those actually encountered in deep drilling 


CONCLUSIONS 
1. Bottom-hole filter loss behavior cannot be predicted from 
standard API 


measurements at surface temperatures in the 


tester. 


2. The standard test may serve well to control the behavior 
of a single fluid in the field. It may be assumed that when ih 


API filter loss is lowered 
is lowered. But confident comparisons between different fluid 


standard the bettom hele filter loss 


cannot be made 


3. Some premium-priced fluids, which in the standard te 


appear to have unusually low filter losses. actually have as hig! 
ordinary clay-water fluids under — bottom-hol 


losses as 
conditions 

bt. Comparisons between the filter losses of different drilling 
fluids should be made at temperature and 
which the fluids 


pressures approx! 


mating these under will be used 
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By J. M. Bugbee, She 
The authors are to be 


Some additional remarks as to the bridging and 


contribution 
filtration phenomena they mention may be helpful. Common 
filtration embodies two phenomena, the initial, generally minor 
one of the bridging of mud particles on the filter bed open 
penetration of fines has been called the 


one of filtration. No 


ings (the pre-bridging 


mud loss or mud spurt). and the major 
includes the two 
(Ref. 7 
practically, neg 
This is the 


making a Larsen-plot of filtration values for a 


one has yet derived a formulation which 


William 


sensed that the 


although and Cannon’ attempted it. Larsen 


ot text bridging could be. 
lected and his expression is for filtration alone 
reason that in 
test even where every precaution has been observed to properly 
flood the base that a rarely 
secured. A indicate that 
initiation of filtration occurred simultaneously. This is worthy 


assembly Q-intercept is 


pl ite 


0-intercept would bridging and the 


of emphasis for fine-particle bentonite. starch and oil-base 
muds prepared in the laboratory lack the coarse particle range 
bridging on coarser filter media such as actual 
As the authors state 
a well generally supplies coarser mineral particles for bridging 


necessary Tor 
sands however. a short period of use in 


and the mud loss then becomes minor 
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PERFORATION 


METHODS AS APPLIED TO HARD LIMESTONE 


4 


HENRY LEWELLING, THE ATLANTIC REFINING CO., DALLAS, TEX., MEMBER AIME 


ABSTRACT 


An experimental investigation of the relative effectiveness 
of standard bullets and “shaped charges” in perforating dense 
hard formations is reported. A method is described which 
simulates the conditions under which a shot is normally fired 
Results are evaluated on the basis of depth of penetration 
extent of fracturing. extent and nature of formation damage 


and other physical characteristics. 


INTRODUCTION 


\ study was made of the relative merits of bullets and 


“shaped charges”* as applied to well completions in’ hard 
dense formations such as those encountered in the Permiat 
Basin. The planning of the laboratery program stipulated that 
core samples should be prepared and mounted in such a way 
that perforation shots of either kind** fired 


them. keeping the factors pertinent to good shooting practice 


could he 


similar to what they would be in a well. 
The shooting was done in a buried tank, with the sample 


The de ptl ot 


inertial 


and shooting equipment covered with water. 
water was calculated to be sufficient to simulate the 
effects of well fluids for the duration of an explosion (a few 
micro-seconds } 

Flow measurements were attempted on the specimens Iter 
perforation. Due to the lack of uniformity of the limestone 
shale breaks, ete.. 


value to the study 


these measurements proved to be of little 
The mounting materials were removed. so 
that the character of the penetration, fracturing. ete.. could be 


observed. 


METHOD 


Laboratory samples were selected from the hard, dolomitic 
sand cores from Block 31 Field. Core pieces having a 3°4 in 
diameter and a useful length of 10 to 12 in. were used. Sele« 
tion was aimed at those pieces having a minimum of shale 
streaks and other irregularities. The ends were cut off square 


Manuscript received in the Petroleum Branch office June 28 ’ 
presented at the Petroleum Branch Fall Meeting in Oklahoma Cit oO 
Oct. 3-5, 1951 


*“Shaped charge” ¢ are used interchangeably in thi 

**The equipment » tests was that offered by the I 
Wells Co. in early 1949 when the study was made. Equipment |} 
become available for bullet perforating which is capable of 
penetration to that reported here 
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with the diamond saw. Prior to being mounted, the cores were 


soaked in 


of the wet concrete 


water to prevent them from absorbing water out 
thus weakening it. 

\ set of steel capsules was fabricated for holding the core 
casing was cut in two-ft lengths, of which 
“orange-peeling” and welding. and 
the other was threaded to accept a standard bull plug. The 


samples. Seven-in 


one end was closed by 
bull plugs were fitted with copper tube connections so that 
pressure could be applied when the capsules were made up. 
The cores were mounted in the capsules by means of wire 


centralizers whose function was te held the core in proper 


was poured and set. A special aggre- 
graded sand and gravel mixture 


position while concrete 


gate was prepared using a 


3'BOILER PLATE 


NEAT CEMENT 
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EXPERIMENTAL EVALUATION OF WELL PERFORATION METHODS AS APPLIED TO 


HARD LIMESTONE 


designed to leave a minimum of voids in the slurry. With the 
capsules held in a vertical position, the concrete was poured 
and tamped around the wet cores. The capsules were made 
up and 50 atmospheres of nitrogen pressure applied for three 
days to reduce any voids to a minimum size. This elaborate 
mounting procedure was adopted with the purpose of giving 
the cores an extremely dense, firm mounting, so that they could 
react to the shots as if they were still integral with the 
reservoir 

In certain instances, cracks appeared in the concrete during 
the setting process. This was undesirable because of the impor 
tance attached to having mountings of maximum solidity. The 
extent of the cracks was explored by drilling with a standard 
seven-eighths in It was found that the cracks were 
shallow and superficial. All the cracked drilled 


out. and the resulting holes were packed with neat cement 


that the 


core bit 


areas were 


Ten samples were mounted vertically, so shots 


would enter them in a direction perpendicular to the bedding 
plane. Four additional samples were prepared by sawing sec 
tions from a core. and mounting them side by side sandwich 
wise so that the shots would enter in 
Each sample 
thick. All the samples, except four of 
mounted ones of one-half in. thick 


layer. The 


a direction parallel to 


the bedding plane was covered with a layer 


of neat cement 1.4 in 


the vertically had a dise 


boiler plate placed against the wet neat cement 


1.4 in. neat 
correspond te the cement and casing in a standard completion 
were intended to simulate 


cement. plus the boiler plate were intended to 


The samples with no boiler plate 
open hole completions 

Gun holders were fabricated trom eight-in pipe by notching 
ind fitting with set screws. It was necessary to cut excess metal 
out of the holder in the part nearest the gun in order to allow 
path fer expanding gas. Fig. 2 shows a cut 
Fig. 


rupture 


i relatively free 


out gun holder in place on a capsule } shows one not 


ind Fig } 


~~“ prepared shows the caused by i 


single shot 
The gun shown in Fig. 3 was the one used for conventional 
bullet shots. The 


small pipe extending up is a conduit to prevent wetting the 


muzzle is centered over the core sample. The 


was similar in ap 
the 


wires gun 
but 
plates held in place by shear pins 


The bullet 
ty pe _ 


detonating The shaped-charge 


pearance, was sealed against water by use of end 


tests was called the 


bullets propelled 


equipment used for these 
gun, which fired 1', x 15 /32-in 


FIG 
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The 
target 


by 150 grains Target distance was one in. 


powae I 


) 


tandard 28 g shaped-charge was used with a one-in. 


listance in all jet shots exce pt two, which were made with the 
1] g jet, and a target distance of 17% in 
\ simple wooden crate was prepared to support the sample 


issembly in a vertical position. The assembly, as in 


and gun 
was submerged in water for firing the shot. Most of the 
water out of the tank 
of the difference in intensity of the respective explosions may 


comparing Fig. 5 with Fig. 6. Both photographs 


Fig. 3 


was blown with each shot. Some idea 


be obtained by 
were taken at approximately the maximum height of th 
the effect of a bullet charge, while Fig. 6 


water 
I ig. 5 show 


1 shaped-charge 


column 
is trom 
The tank in which the shooting was done Was prepared by 


welding together two oil drums and cutting off part ot one 


It was buried with only a small part extending out of the 
ind was tightly packed in place with rocks and earth 


the 


ground 
The tank 


testing 


deformed to the extent of splitting before 


Was 


was completed, in spite of the top being open. Fig. 3 
shows the extent of stretching. Note that the “V-crimp” line- 


of the complete drum are almost invisible 


Flow test results are presented in Table I. These were made 
capsules (after firing the shots) 
The 
distance from the hole to the top ot the core was held constant 
sample would allow \ small 


"” drilling into the sample 


perpendicular to sample axis, with a small core drill. 


ind as great as the shortest 


pac ker was seated in the hole to prevent air flow going direc tly 


ounting concrete. An air pressure at 50 psig was 


into the m 
flow rate of all air coming from the top of 


sured 


imposed, and the 


the capsule was me This number is expressed below as 


“flow-rate permeabilities were measured on the 


Additionally 


plugs cut fron e concrete and from the formation sample 


OBSERVATIONS 


difference between bullet and jet 


penetration and in extent of fractur 


Phere ificant 

perforation 
ng. A comparison of the two in regard to depth of penetration 
is given in the tabulations (Table I). The column called, “Net 
contains a set of data giving the amount (depth) 
hole in left by the The 


subtracting from the total penetration 


Penetration, 


the core shots. 


pertor ition 


data were obtained by 
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the thickness of steel plate and or neat cement traveled lie zone of penetration of the core, the reck can be broken up 
through. Total penetration in bullet holes was measured io into gravel sized pieces with the hands. This is true of every 
the base of the bullets. On this basis of penetration alone. a imple, bullet or jet. and the effect seems to extend some 
assuming for the moment no fracturing, compacting, or other distance radially from the shot-path. 


side effeets, there is a substantial advantage in using jet shot \ study of Table | shows that there is no correlation from 


; ; ‘ ; 
The average net jet penetration is 3.0 in., while the averag hese experiments between flow results and type of perforation. 


for bullets is 0.2 in. While the samples were selected for their uniformity, it would 
It would be expected that other effects than penetratio hardly be expected that they should be sufficiently uniform 
should be evaluated. These would include fracturing, compa: to allow tests to vary directly with penetration. A slight shale 
tion, ete. The extent of fracturing that occurs in a hard. tig! break through a core would upset the flow tests, as would any 
formation is important in its contribution of surface area fror variation in permeability. Probably a greater cause of 
which oil may flow. A study of the photographs will show 1 in the flow data is the fact that the cores were not 
in every case, bullet or jet shot. there was considerable fra solat from the concrete mounting material. It is possible 
turing. It will be observed that the fractures are more exten t air. entering the core under pressure. traveled immediately 
in those samples shot with the shaped-charge. A. significar e cement, and thence out at the low pressure end, giving 
fact that is not evident in the photographs is that a large nur -entially a measure of the cement permeability. 
ber of fractures occurred in each case which did not open up In the immediate vicinity of the jet shots, and extending into 
enough to be visible. In the vicinity of the shot and throughout formation a distance of one-eighth in. to one-fourth in. the 


Table | Summary 


Shot Record with Resultant Measurements 


Core Type epth « et Air Permeabili'y. md Flow Rate* 


Orientation Cover Shot enetrat i ’enetratior ' re Plu Cement i’ cu em/mir 


Vertical None Jet 4-3 1.2 0.10 333 
Vertical None Jet 3.1 0.25 0.07 105 
Vertical None Bullet 5/8 ) 0.08 
Vertical Plate Jet 5/8 2 0.60 312 
Vertical None Bullet 2 % 0.05 0.25 109 
Vertical Plate Bullet 7/8 5 0.05 0.02 
Vertical Plate Small Jet 3/8 50 0.30 250 
Vertical Plate Small Jet 53/16 O17 0.50 38 
Vertical Plate Bullet 1-7-8 0.07 172 
Vertical Plate Jet 
Horizontal Plate Bullet 5/8 7 ‘ 0.22 
Horizontal Plate Jet 5-16 3 0.20 10 
Horizontal Plate Jet 5-1/8 0.32 136 
Horizontal Plate Bullet 5/8 0.29 
No cover simulated open-hole; cover plate simulated casing 
2Open hole to base of bullet and to bottom of jet shot 
Length of open perforation hole in core 
‘eu em/min at 50 psig differential 
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EXPERIMENTAL EVALUATION OF WELL PERFORATION METHODS AS APPLIED TO 
HARD LIMESTONE 


scott &—_ > 


18 — SMALL JET SAMPLE WITH COVER PLATE. COMPARE HOLE 
15 AND 16 


FIG 
SIZE WITH FIGS 


FIG. 19 — SMALL JET SAMPLE AFTER REMOVAL OF MOUNTING MATE 
RIAL. FRACTURED PIECES HELD TOGETHER WITH TAPE TO ILLUSTRATE 
GEOMETRY OF FRACTURE 


FIG. 20 — JET SHOT FIRED INTO HORIZONTALLY MOUNTED SAMPLE 
PENETRATION AND FRACTURING IN THREE LAYERS, BUT FRACTURING 
NOT SO SEVERE AS IN VERTICALLY MOUNTED SAMPLES 


168 
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reck is practically powdered. It is believed that this effect. 
rather than restricting flow, will possibly assist by opening 
hole than the actual diameter of the 


up a larger effective 


perforation 


INDIVIDUAL SAMPLES 


| ible 


each test shot was fired. Figs. 8 through 20 are photographs 


| provides a summary of the conditions under which 


of representative samples at various stages of the study. In 
cluded 


target 


are examples of each type perforation on each type 


and of fracturing caused by each. The captions are 


intended to be self-explanatory 


CONCLUSIONS 


1. Insofar as the application of perforation methods to hard. 
dense limestone formations is concerned, the shaped-charge 
shows superiority over the conventional bullet both in depth 
of penetration and in extent of fracturing. 

2. The formation sustained no apparent damage from per 
forating with shaped-charges due to fusion, compaction or 
similar effects that might interfere with the flow of fluids. 

3. On simulated open hole completions, the neat cement layer 
seemed to be fractured as badly by one method as the other 

4. Based on limited data, it that 
through casing the shaped-charge causes less fracturing 


seems when perforating 
of the neat cement layer than does the bullet. 

5. The “preceding” cracks, 
perforation, is thought to be 
for the 


the 


significant, and is superior 


extent of coning ahead of 
shaped | harge 

6. The data obtained from these experiments should not be 
on formations of different character- 


used indiscriminately 


istics from the one studied. Evaluation of perforation 
methods on different type formations can either come from 
work. from field experience. or both 


additional laboratory 
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DISCUSSION 


Stanolind Oil and Gas Co., Tulsa, Okla., 


By George C. Howare 
Ve mber il VE 


The 
bullet and jet perforators under simulated well conditions is 
very difficult, particularly if the results are to be extrapolated 


problem of accurately evaluating the performance of 


or applied to field use. Lewelling has presented a suggested 
method of accomplishing this objective that should furnish 
the relative ability of bullet 
penetrate the cores tested. There is 
on whether or not the extent of frac- 


a fairly accurate indication of 


and jet perforators to 
some question however 
turing, indicated in Lewelling’s work, is representative of what 
actually takes place in a well. Similar tests conducted to eval- 
uate this point have shown a wide variation in the amount of 
fracturing both bullets and fired in 


massive sandstone outcrops when compared to similar shots 
backed ss & @ 


caused by jets when 


fired in substantially sandstone cores 
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Los Angeles 
Baash-Ross Tool 


Autoflex-Eccentric Guide 
val Casing Mill 


- increases milling rate 263%* 
agree over conventional casing mills! 
RELIEF VALVE 


* Figure based on average milling of N-80 and J-55 grade 


casings with A-l Autoflex-Eccentric Guide mill from 
SPR - c 
spoemedpeacane October, 1951, to May, 1952, as compared to 


ao conventional mill’s average from January, 


KNIFE BUTTON 1949, to A ugust, 1949. 
KNIFE BUTTON P 
PIN 


<ourwm Three New Features Increase Speed and Efficien 


COLLAR KNIFE 


KNIFE REST 
ee Heavier Knives: New design permits use of thicker, 
SEAL RING ° 
longer knives for more cutting power 
BEARING : 


and longer life. 


Plane Action: Each of 5 knives is individually spring- 
loaded to plane down against the milling surface 
regardless of the amount of oscillation of the tool. 


_~LOCK ROLLER 


Sawing Action: A swiveled guide causes the path of knife 
rotation to be off center. Thus instead of wearing a 


COTTER PIN 


groove in the knife’s cutting surface, each knife is made 
to saw, using full cutting surface. 


Write for Details Today 


A-1 BIT & TOOL COMPANY 


2000 HUSSION STREET’ © BOX 2133 e CHarter 7611 . HOUSTON 


DISTRICT OFFICES AND SERVICE POINTS 


WYOMING ILLINOIS EXPORT NEW YORK. N.Y 
Olney REPRESENTATIVES 
Baash-Ross Too! Co 

SOUTH AMERICA 

CANADA C. R. Summers 

Calgary and Avila Hotel, , MEXICO 

Edmondton Caracas 115 J E. Doug as 
Import Tool Co Venezuela i. 2 Natl. Bank Bidg 


Co +h ty ~~ = ’ uston, Texas 























HALLIBURTON’S BEST 


ONE OF MANY REASONS WHY 


FOR YOUR DRILL STEM TEST! 





You get the benefit of a big research 
program when Halliburton tests your 
well. It’s the only testing service developed 
and improved by 25 years of energetic 
research. 

White jacket wizards in big modern labs 
are working closely with astute field engi- 
neers for practical, grass-roots improve- 
ments. Their impressive record to date 
includes many important contributions in 
specialized tools, advanced technology, and 
more efficient service. 


Halliburton’s present day equipment has 


a number of exclusive features — the new, 
curved J-slots, automatic locks, adjustable 
chokes, special duty packers, multi-purpose 
circulating valves—and others that help 
make misruns a rarity with Halliburton. 


Another highly important feature is 
Halliburton’s exclusive Bourdon Tube that 
gives you far greater accuracy in Pressure 
Recording. The absence of packing glands 
in this instrument makes it much more 
sensitive to slight variations of pressure 
than other types. You get this greater ac- 
curacy from Halliburton at no extra cost. 

Halliburton’s big research program will 
continue to develop and improve its testing 
equipment and methods. It’s your firm as- 
surance that Halliburton’s best for your 
drill stem test — today, tomorrow, and the 
years ahead 

Be sure you get every possible benefit 
from your next test. Phone your nearby 
Halliburton representative. Halliburton Oil 
Well Cementing Company, Duncan, Okla. 


MORE REASONS WHY HALLIBURTON'S best 


YOU'RE ONLY 
MINUTES AWAY 

Halliburton hos 177 field camps in 
the U.S. and Canada. 139 of these 
omps are strategically located in the 
mid-continent. That puts your Holl! 
burton Tester only minutes away and 
ready to go as soon as you coll 


YOU GET REAL 
PERSONAL SERVICE 


You 


to finish when Hol 
well 
equires 
tention 


t thon 





YOU GET MILLION- 
JOB EXPERIENCE 


There's no substitute for experience 
in servicing an oi! well. And that 
mokes Halliburton first in its field — 
for Halliburton offers you the enor 
mous experience of service on more 
then a million jobs 


Tester stays on the r stort 
burton tests your 


mportant operation 


9 from 


This highly 

ose, fu 
and no one is more owore of 
Ho 


time, persona! of 


your burton Tester 


HALLIBURTON ) 6 sania 














te Dwi £ of Things 


Be Sure to Vote 


We understand that a certain num 
ber of AIME members read this depart- 
ment to the exclusion of all else in the 
journals. We even have fairly definite 
proof that this statement applies to 
0.05 per cent of the members. For the 
benefit of this possibly small but un 
doubtedly select group. we wart to call 
attention to the statement about the 
dues referendum that appears on the 
editorial page of this issue. 

Now of course this Institute, which 
has been running along through good 
times and bad for 81 years, will not go 
out of existence if the Member dues go 
back to $15 and the Junior dues io $10. 
But it seems farily certain that the 
Directors will not, in fact cannot, take 
a chance on a deficit next year, so in 
one way or another you would get less 
than you get now. So it boils down to 
what vou want. A $20 or a $15 Insti- 
tute. or even a $10 Institute would be 
possible if AIME members were willing 
to forego most of the things that have 
AIME what it is. 

On the other hand, it is entirely pos- 
sible that if we should do as the ASME 
recently did, and raise our dues to $25, 
or as the Engineers Society of Western 


made the 


Pennsylvania did and raise them to 
$30. we could give our members so 
much more that they would think the 
increase a good investment. We do not 
think it 
though, to raise our initiation fees and 
dues to the levels of some of the labor 
unions! 


would ever be advisable. 


lan Campbell wonders if we have 
called attention to the fact that the 
present $20 dues are really no more 
than the old $15 dues because they 
can be deducted from income for tax 
purposes and most of our members are 
in the 25 to 30 per cent tax category. 
We explained this in some detail in the 
Drift for March, 1949. But as some of 
our younger members have pointed out. 
the argument falls down when the tax- 
payer takes a flat 10 per cent deduction 
and does not itemize his business ex- 
penses and contributions. 

Your ballot should reach you before 
the end of June (it goes only to mem- 
bers in North America) and should be 
returned right away. Like the politi- 
cians, we urge every one to vote. Par- 


ticularly if they vote right. Three-fifths 
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as followed by EDWARD H. ROBIE 


Secretary AIME 





of the members in the last refer 


endum. Let's do r ihis time 


Modern Company Reports 


Never before 
pany reports in the 


have the annual com 
mineral industry 
field exhibited the typographical art 
so abundantly as does ihe current crop 
lime was when most company reports 
made a drab ippearance and dry read 
ing, mostly confined to financial data 
and text that gave little information to 
the public or te ical men. Now, the 
dollar statistics assume less importance 
Considerable ormation is given on 
what is going on at the company’s 
plants, new equipment being installed 
new methods, properties under develop 
ment, reserves and grades, and similar 
information of interest to professional 
men working in the field. We have one 
suggestion for irther improvement 
The names of the officers and directors 
of the compan ire always given. but 
only a few companies give the names 
of the principal operating officials. We 
think, in the case of a mine for exam 
ple. that the name of the general man 
ager, his assistant, the mine and mill 
superintendents, and any other top op 
erating ofhicials who have been largely 
responsible for the success of opera 
tions, are worthy of mention The re 
ports are now widely read and _ this 
recognition is due them. 


Comment on economics, taxes, and 
labor give an excellent picture of what 
our industry is facing. Consider the 
following, from the report of the Union 
Oil Co. of California: 

“Your company, as well as industry 
generally, is finding it extremely difh 
cult to maintain the financial resources 
necessary to cover the high cost of 
replacing raw material reserves and 
facilities and at the same time expand 
its operations. Not only are taxes se 
verely limiting the accumulation of 
capital by industry, but they are reduc 
ing the savings of individuals, the basic 
source of risk capital, and eliminating 
the incentives for investment. Simul 
taneously industry is prevented by price 
control from recovering most increases 
in cost brought about by inflationary 
wage increases and taxes. 

“As a result of the inflation induced 
by unbridled Government spending, we 
can no longer 
the difference 


regard profit as simply 


between sales revenues 
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ind recorded costs. The reason is that 
only a portion of recorded costs are 
expressed in today’s dollars. Depletion 
ind depreciation costs which provide 
for the recovery of capital invested in 
properties and facilities are limited to 
the number of dollars initially invested. 
Because of the decline in the purchas- 
ing power of today’s dollar, the amounts 
set aside for depletion and depreciation 
ire simply not enough to meet replace- 
Therefore, it is a literal 
a substantial portion of the 


ment costs, 
fact that 
amount reported as profits is actually 
not profit. but should be recorded as a 
return of capital needed to keep the 
company a going concern. It is not too 
much to say that this portion of appar- 
ent profits on which your company is 
taxed, represents an involuntary liquid 
ation of capital assets. There is a 
serious doubt whether your company’s 
reported profit figures, in common with 
most of industry, have any real mean- 
ing . 
“It is seldom recognized that the 
purchasing power of industry's dollar 
has declined even more than has that 
of the individual. During the past 10 
years, the wholesale price index, a 
measure of industry’s cost of doing 
business, has increased 107 per cent 
while the consumers price index has 


increased 76 per cent.” 


Birthday Greetings 


AIME’s oldest living member was 
born on July 3, 1849, so next month 
will be 103 years old. He is Dr. Edward 
A. Uehling, of 2360 South 8st St.. 
West Allis 14, Wis. We have a letter 
from him dated March 21 which says, 
“The years and weather keep me con- 
fined to my room. I extend hearty gree’ - 
ings to all the members of the Insti- 
tute.” We think it would be nice if 
some of our members responded to this 
greeting. Dr. Uehling joined the Insti- 
tute 66 years ago, nine years after he 
was graduated from Stevens Institute. 
His work was in iron and steel, and 65 
years ago he was superintendent of 
blast furnaces for the Bethlehem Iron 
Co.. at Bethlehem, Pa. He then became 
furnace manager for the Sloss Iron and 
Steel Co. at Birmingham, Ala. Later 
he developed and introduced a pig iron 
casting machine and a pyrometer. He 
was one of 11 children and his mother 
lived to be 99. x* * * 
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Royal Petroleum Corp. in Tulsa and 
the Mid-Union Drilling Co. in North 
Texas and the Texas Panhandle before 
oining Amerada as a petroleum engi 
veer in Louisiana in 1941. He served 
the AIME as Chairman of the Mid 
Continent Section in 1948-49, and is 
Chairman of the Publications Commit 


ee for 1952 


For Executive Committee 

FEYVHOMAS A. ATKINSON, assistant 

| manager of Rocky Mountain opera 

ons for General Petroleum Corp., first 

worked for the company as a_ high 

Basil P. Kantzer Claude R. Hocott John P. Hammond school student in 1926. After receiving 

For Vice-Chairman For Chairman For Vice-Chairma iis mechanical engineering degree from 

he University of California in 1933, he 

Qe ° oined the com yany's engineering staff. 

Nominees for Petroleum Branch Offices, 1953 becoming assistant to the supermend 

ent of the southern division, production 

department, in 1944. He was manager 

For Chairman 1934. Through a series of promotions of the industrial relations department 

‘LAUDE R. HOCOTT is assistant he became foreman of production, chic from 1948 to 1951. when he assumed 
} head of the Production Research 

Division, Humble Oil and Refining Co 

in Houston, Tex. He joined Humble in 


June, 1937, as research engineer, and 


production engineer, and manager of his present position. He has served as 
California field operations before program chairman for the AIME Fall 
achieving his present position last yea Meeting, Chairman of the Southern 
Chairman of the Seuthern Californi California Section and Chairman of the 
has held his present position since oe — of AIME for 1952. he has also Pacific Junior Group. Atkinson has four 
1942 4 native of Arkansas. Hocott been Chairman of the Pacific Petroleum children. and his hobbies include over 
was awarded the BS. MS and PhD de Chapter (1951). He is serving his night hiking and skiing. 

unin te chaetcel. eniiamiae ah Che fourth term on the council of the Chap ; 
Uuteocelts of Texas ‘on he was a ter, and his second year as a Sectior For Executive Committee 
member of Tau Beta Pi, Phi Lambda Director. He has also been chairmar R° AND GOULDY, pool engineer 
Upsilon, and Sigma Xi. He is presently of the Engineering Board of the Cor for Hull-Silk Repressuring Associ- 
active in the American Electrochemical servation Committee, California Oil ition located in Wichita Falls, Tex., was 
API Producers; chairman of the Pacifi intil May of this year a petroleum en 


Seciety and is a member of the ‘ 
Coast District and member of the Ger gineer for Bridwell Oil Co. He is a 


Research Advisory Committee. Hocott ; : 
ind his wife, Edna Rae, have two eral Committee, Division of Productio 1939 graduate of the petroleum engi 
daughters, Gail, 9. and Elaine, 12. He of the API; and chairman of the Pa neering school at the University of 


is an elder in the Chureh of Christ and loma Unit Engineering Committee Texas. where he was Chairman of ihe 
. : Student Chapter of AIME. He has 

of photography, fishing, hunting, flow For Vice-Chairman since served as Chairman. Vice-chairman 
ers and music OHN P. HAMMOND, a natiy ) ind Director of the North Texas Se« 
ee Okmulgee, Okla., received his p tion. He is co-author of “Gas Repres 


spends his leisure hours at his hobbie- 





For Vice-Chairman troleum engineering degree from iring in Texas.” a chapter in Second 
B ASIL. P. KANTZER is now mana University of Tulsa. Now assistant get 7 fecovery of Oil in the United 


States, 2nd ed., API: and of “Some Ex 

he has imples of Successful Gas Repressuring 
the fi n North Texas.” Producers Monthly 
* * * 


ger of natural gas and gasoline eral superintendent of production 
for Union Oil Co. of California, having the Amerada Petroleum Corp 
joined the company’s field staff after been in the Tulsa office of 

vraduation from Stanford University in since 1943. He was employed 


The Branch Nominating Committee, composed of R. W. 
French, chairman, H. F. Beardmore, J. C. Calhoun, Jr., H. S. 
Kelly and M. B. Standing, has nominated the members pictured 
on this page for positions in the Branch government. Article IX 
of the By-Laws calls for publication in June of the pictures 
and biographies of these nominees. Any group of 10 members 
may submit additional nominations until August 15. A letter 
ballot, covering all positions to which the membership has 
submitted nominations, will be mailed in September. If there 
are no nominations from the membership by August 15, the 
letter ballot will be dispensed with and the Committee's nomi- 
nees will be declared automatically elected. The new officers 
will be installed at the 1953 Annual Meeting in February. 

Thomas A. Atkinson Roland P. Gouldy 


For Executive Committee For Executive Committee 
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Proposed for Membership, Petroleum Branch 





Total AIME membership on March 31, 1952, was 
17,512; in addition, 2,260 Student Associates were 
enrolled 

ADMISSIONS COMMITTEE 

T. D. Jones, chairman; Thomas G. Moore, vice- 
chairman; H. S. Bell, F. W. Hanson, R. H. Chad 
wick, T. W. Nelson, C. A. R. Lambly, John T 
Sherman, A. C. Brinker, G. P. Lutien, Ivan Given 

A. Prentis, C. Leslie Rice and J. H. Scaft 

Institute members are urged to review this list 
es soon as the issue is received and immediately 
to wire the Secretary's office, night message col 
lect, if objection is offered to the admission of 
cny applicant. Details of the objection should 
follow by air mail. The Institute desires to ex 
tend privileges, but does not desire to admit 
persons unless they are qualified. Objections on 
applications should be received on the 15th of 
the month following publication of PETROLEUM 
TECHNOLOGY 

in the following list 
stalus; R, reinstatement; 
Member; A, Associate Member 
ciate; F, Junior Foreign Affiliate 


CALIFORNIA 
Bakersfield Mathison, Hendrix B. (C/S-S- 
Monson, Charles E. (J); Woidneck, Robert 


S-S-J) 


C/S means change of 
M, member; J, Junior 
S, Student Asso 


I (RA 
Hawtiorne 
Long Beach 

o David R 
San Francisco 

S-J) 


INDIANA 
Evansville 


LOUISIANA 


Everett 


Fitzpatrick 


William D. (C/S-S-J). 
. William (A); John- 


Sa 


Murdock, Roy K. (R,C/S- 


Gallagher, Victor R. «M) 


S-S-M). 
J) 


Robert H. «R,¢ 
Harvey J 


Lafayette 
New Orieans 


MASSACHUSETTS 
AFB Fred M. (C /S-S-J) 


Westover Carroll, 


Henry Heald Receives 
Washington Award 
Heald 


Award 


Henry Townley has received 
the Washington “for 


guished leadership in engineering edu 


distin- 


cation, industrial technology, scientific 
affairs.” The AIME 
three Founder Societies. 
the Western of 


recommend for 


research, and civic 
end the other 
tocether 


with Society 


Engineers. recipients 
the award through representatives on 
Washington Award 


Western Society of Engineers ad- 


the Commission. 
The 
ministers the award. which is an honor 
conferred upon an engineer for accom- 
plishments which pre-eminently — pro- 
mote the happiness. comfort. and well 
being of humanity. 

Heald was recently made Chancellor 
of New York 
that he was president of the Hlinois 
Institute of for 1] 
and before that. at the age of 34. was 
Institute of 


one of 


University. Previous to 


Technology years 


made president of Armour 


more capacities in ever 50 civie, social 


lechnology. has served in 
religious. technical. and governmental 
groups. 
AIME members 
Award in the past have included 
Herbert Hoover. Robert Woolston Hunt 
Ambrose Swasey. F. G. Cottrell, D. C. 
Jackling. and Wilfred Svkes. * *® *® 


who have received 


the 
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NEW YORK 

Larchmont Blue, Sidney D. 
New York Randal Duane ( 
M) 


OKLAHOMA 
Bartlesville Bot 
Ponca City Browr 
Tulsa = Carpente 

Norman B. (J) 

PENNSYLVANIA 
Kingston Wright, 1 
Washington Ebitz, | 

TEXAS 
Beevi.le Red 
Corpus Christi 


William R 
Chester L 
Forrest L. 


indy R 
rank M 


1. BR. id) 
Moore 


Clarence 


aa 


Pave, Murry ID. iJ 

Spear Gordon 8S. (J). 
Dallas Hutchinson, Thomas 8. (J) 
Encino Hester, Carl T. (J). 
Fort Worth Cone, Truett M. (M) 
n, Rewinald L. (C/S-A-M); Vann, 


Howard W. (J); 


Scott, 


Robin 
John R 
M) 
Houston 
Norman Edgar 
Levelland 
Lubbock 
Midland 
Hiram E., Jr 
Seagraves 
WYOMING 
Casper Grove, 
William R. (J) 
FRANCE 
Paris Mediasko, 
INDONESIA 


Sumatra Davenport, 


Chriss, Merle D. (M); Norris, 
(J); Rebold, John H. (J) 
McGaugh, Thurman E., Jr 
Bowersock, Dale D. (M) 
Hassell, Thomas W. (J); Lindsey, 
(J); Muerer, Marcus C. (A). 
Simmons, Charles M. (J) 


(J) 


Richard E. (J); Kahla, 


Delorme Gerard (M) 


Robert E. (M). 
* 


x * 


Cyclator’ 


collects and thickens voluminous solids 


Looking for clues for the effective removal of oils, light suspended 


solids and toxic metals? Then investigate the Cyclator. 


The Cyclator combines chemical treatment, solids recirculation and 


mechanical thickening within a single, compact, space-saving 


unit for complete treatment of a wide range of industrial wastes. 


You can count on a pure effluent at low cost 


cases 


use of purified water. 


and in many 


gain substantially by recovering by-products and by the re- 


Ask for complete information including Cyclator case histories. 


Available in our Bulletin 850. 


IMFILCO INC. Tucson. Arizona | Plants in Chicago & Joliet, Hlinors 
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Personals 





Jor A. Latrp has resigned as assist 
ant professor of petroleum engineering 
at Texas A&M 

College to become 

a candidate for 

Railroad 
Commissioner. 
Laird holds the BS 
petro- 


Texas 


degree in 

leum engineering 

from Texas A&M 

and the MS in ge 

ology from the 
University of Oklahoma. After a year’s 
work in secondary recovery operations 
in Wichita Falls, Tex., he was in the 
Houston district office of the Oil and 
Gas Division of the Railroad Commis 
sion for 245 years. For five years pre 
ceding his teaching appointment, he 
did engineering and geological work in 
Houston, the last two years as an inde 
pendent consultant. Laird is a member 
of AAPG and the Houston Geological 
as well as of AIME 


+ 


MAXweLe is now with the 
Midland, Texas 


Socrely 


Ercene | 
Lien Oil Co 

Dovxatp F. Harris has become engi 
neer with the Gulf Oil Corp.. Pitts 
burgh, Pa 

Acereo D. Brown has joined the 
Gulf Oijl 
trainee in the West Texas district 


Grorce W. Uxperwoop is now asso 


Corp. as an engineering 


ciated with the Mexican American In 
Mexico. D. F. 


+ 


PATERSON, preduction su 


dependent Co 


loun | 
perintendent, Husky Oil & Refining Co 
Lid.. is now located at) Llovdminster 
Sask. Canada. He had been at Cody 
Wo 

s ANTHONY STANIN: is) with the 
Standard-Vacuum Oil Co. Caleutta. 
India 

Rosert B. CHoarMan is now assistant 
division engineer. central div... Cartet 
Oil Co.. Oklahoma City 
Koepertrz has joined 


Midland 


Wintiam A 
the Magnolia Petroleum Co.. 


+ 


Pakson has been 


Texas. 


Ricuarp Lewis 
promoted to administrative assistant to 
the manager. La Habra laboratory, Cal 


ifornia Research Corp 
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EF. 5. Hamner has been appointed 
manager of operations in California for 
Humble Oil and Refining Co. Hamner 
has been with the company since his 
graduation from the University of 
Oklahoma in 1932, working in the pre 
duction and exploration departments in 
Texas. He became assistant chief geol 
ogist in Houston in 1946, and was 
named manager of exploration in Cal 
ifornia in 1948. 


+ 


Joun 5. BELL is now assistant man 
ager for California of the Humble Oil 
and Reftning Co. A_ native of Fort 
Worth, Tex... Bell was graduated from 
the University of Oklahoma in 1930 
He joined Humble in 1933, serving a- 
district petroleum engineer for South 
west Texas and later as division engi 
neer in North and East Texas. In 1951 
he became district’ superintendent i 
California. Bell is active in the API 
and the AAPG. 


rently on the executive 


as well as serving cur 
committee 


AIME 


the Petroleum Branch 


oa 
Winuiam F. Karvercer, for the past 
five vears in charge of sales in ihe 
Houston district of 
Sperry - Sun Well 
Surveving Co... has 
been promoted to 
general sales man 
ager, with head 
quarters at Hous 
ton. A graduate in 
petroleum engi 
" neering from the 
4 University of Ok 
lahoma. Krueger was with the U. S 
Bureau of Mines for about three years 
before jomning Sperry-Sun in 1938 as 


a sales and service engineer 


Lowrt, M 


pointed 


Witnorr has been ap- 
production manager of Otis 
Engineering Corp.. manufacturing afhl- 
iate of Otis Pressure Control. Wilhoit 
was general sales manager for the com- 
pany prier to his assignment to the 
engineering post 
+ 

Ricuarp C. Banister recently has 
been transferred to the Texas central 
Standard Oil Co. of 


Texas, San Angelo 


div ision ofhe e. 


Foster Morrece has resigned after 
25 vears with the U.S. Geological Sur 
vev. He has opened his office in Ros 


well, No Mex. as a 


sultant 


vetroleum con 
I 
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Tuomas C. Hiestanp has opened of 

fices in the Continental Building Den 

ver. Colo. to di- 

rect oil and = gas 

operations in the 

Rocky Mountain 

Region for a unit 

composed oft F. 

Kirk Johnson and 

Brooks Seanlon, 

Inc. Heistand was 

previously re 

gional staff geolo- 

gist for Cities Service Oil Co. A gradu 

ite of Indiana University in geology. 

Heistand is currently serving as secre 

tary-treasurer of the Rocky Mountain 
Section of AAPG, 


Wittiam A. Morrison has accepte | 
i position with the Phillips Petroleum 
Co. as engineer-trainee in the drilling 


dept 


Rosert R. DeLuca is now with the 
Robert H. Ray Co.. Refugio. Texas. 

Joun O. Nigra is now with the Ara 
bian American Oil Co.. New York. 


\. Joun Hawortn has become pe 
troleum geologist with the American 


Overseas Petroleum, Ltd... New York 


Griens W. Kine. Stanolind Oil and 
Gas Co. Levelland. Texas. is now lo 
cated at Tulsa. 

Witniam Davin Sairu. Jr. has been 
transferred to Houston by the Union 
Sulphur & Oj] Corp. He had been in 
Sulphur. La 
THomaAs is now with the 


Dallas 


Grorce | 
Geophysical Service. Inc., 

Wiruiam KK. Waerrerorp. formerly 
with the British American Oil Co.. has 
joined the Gulf Oil Corp.. Pittsburgh. 
is executive vice-president. 

C. J. Kosarek. Jr. has accepted a 
position with the Freeport Sulphur Co 
Point Sulphur. La 

Lous O. Heintz has joined the St 
Anthony Oil Corp.. Santa Fe Springs. 
Calif 
Dunn, Bishop Oil Co 
transferred to Midland 


William R. 
was recently 


Texas. from San Francisco. 
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Redwater Field 
Continued from Page 21, Section 1 

be recovered. Three different possibili- 
ties are being considered: (1) Inject 
enough water to restore the original 
pressure and return most of the wells 
which are now pumping to a flowing 
taius, (2) Maintain the pressure 
lichtly above the bubble point, (3) 
Viaintain the pressure slightly below 
t'e bubble point in an effort to buiid 
» a free gas phase and increase the 
lt Tha.e oil recovery. * * * 


Petroleum Education 

Continued from Page 19, Section 1 
of production. In order to maintain the 
student’s interest he should be given 
some chance to view the practical side 
of the industry by a few field trips dur- 
ing his last two years in college. A trip 
to a drilling rig or a refinery would 
stimulate his interest for a time. The 
practical experience will indeed come 
after graduation, but most students 
would like to know more about industry 
before that time. 

Fortunately, some students have 
worked in the field and have the benefit 
of that practical experience. Johnson 
has found that the few years he spent 
on a rotary drilling crew made the con- 
cepts ot petroleum engineering easiet 
for him to follow. At the same time, it 
is easy to see why a company employ- 
ing a petroleum engineer would prefer 
that he be well schooled in the basic 
fundamentals and be willing to teach 
him the practical aspects during ihe 
training program. 

Dale Johnson would also like for the 
petroleum engineering course to include 
more general subjects, specifically, such 
courses as personnel management and 
public speaking. 

The fact remains that there are only 
four years in the normal engineering 
course at the present time and_ the 
number of units of work required al- 
ready approaches that of a five-year 
course. Johnson believes that eventually 
it will require five years to graduate as 
an engineer. Meanwhile, it might be a 
good idea to re-examine the non-engi- 
neering subjects now required and 
possibly make some substitutions. 

With field trips to maintain the stu- 
dent interest at a high level, proper 
selection of non-engineering courses, a 
good background in the basic funda- 
mentals of petroleum engineering, and 
the ability to express himself, both 
verbally and in writing, Johnson be- 
lieves that the engineer upon gradua- 
tion will be better qualified to take his 
place in society and in industry. * * * 
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If you are operating in a field with several good 
horizons, you will want to investigate this Otis 
equipment for pumping two formations through a 
single well bore. The Otis Two-Zone Pump is an 
assembly of two sub-surface pumps which stroke 
simultaneously on a single rod string. There are no 
complex fittings or complicated sub-surface in- 
stallations, nor is any extra surface equipment 
required, other than an additional flow line at the 
wellhead. The lower zone is pumped in the tubing 
and crossed over into the annulus by means of a 
special Otis Cross-Over Packer which also serves 
to separate the two zones; at the same time, 
another pump produces the upper zone through 
the casing and into the tubing to surface (see 
diagram). Actually, both formations are pumped 
in the conventional manner and at no time do the 
fluids commingle. Otis Two-Zone Pumps are in 
successful operation in multiple-pay fields through- 
out the Mid-Continent area. If you have produc- 
tion in such a field, ask your nearest Otis office to 
show you how you can pump a second oil well 
profitably and economically, and with a surpris- 
ingly small outlay for extra equipment. Or if you 
prefer, we'll be glad to send you illustrated bulle- 
tins containing complete details on this and other 
Otis equipment for producing both pumping and 
flowing multiple-zone wells. Contact Otis Pressure 
Control, Inc., 6612 Denton Dr., Box 7206, Dallas, 
or the Otis office in Houston, Corpus Christi, 
Victoria, Falfurrias, Longview, New Iberia, 
Houma, Shreveport, Oklahoma City, or Elk City. 


| 


[wo-Zone Pump 


OTIS PRESSURE CONTROL, INC. 








Employment Notices 





The Journac will post notices of men 
and jobs available. Companies and 
AIME members are invited to use this 
space, for which there is no charge. 
Exe ept as noted below, address replies 
to: Code (appropriate number), Jor R- 
NAL OF PetroLeum TECHNOLOGY, 498 
lrinity Universal Bldg., Dallas 1. Show 
return address on envelope. These re 
plies will be forwarded unopened and 
no fees are involved. 

Replies to the positions coded 5908, 
Y5858, Y5532, Y6427, Y5531 
should be addressed to: Engineering 
Societies Personnel Service. 8 West 
Wth St.. New York 18, N. ¥ Phe 
ESPS, on whose behalf 


are published here, collects a fee 


below 


these notice 
from 


applicants actually placed. 
PERSONNEI 


@ Petroleum engineer, 29, desires re 
sponsible engineering and/or supervis- 
ory position with progressive organiza 
tion in Rocky Mid-Conti 


nent area. Three years’ petroleum en 


Mountain or 


gineering experience in drilling and 


production with major company in 
Rocky Mountain area. Have competent 
knowledge ot 


principles of reservoir 


engineering and electric and radioat 


tivity log analysis. Also equivalent of 


three years’ roustabouting and reugh 
nec king experience prior to graduation 


Code 164. 
POSITIONS 


@ The Continental Oil Co. has open 
ings for several reservoir engineers at 
City, Okla. Work will 


of calculating and maintaining re 


Ponea consist 


or 1s 
evaluations, se 


of company reserves 





PETROLEUM ENGINEER 


For New York office of major foreign pro 
ducer. Four or more years’ experience in 
drilling, development, and production. To 
supervise section handling equipment pro 
curement and oilfield development engi 
neering. Position encompasses advising 
management on oil field development plan 
ning, and keeping field colleagues abreast 
of State-side improvements in methods and 
equipment. Salary commensurate with qual 
ifications 


Write giving personal history and work ex 
perience. Please include telephone number 


Code 542-A 
Journal of Petroleum Technology 


408 Trinity Universal Bidg. 


Dallas 1, Texas 
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ondary recovery applications, and res 


ervoir studies. Prefer men 23-35 with 


some experience. Excellent working 
and recreational facilities. Salary com 
mensurate with education and experi 
Write direct to J. A. Murphy 


Reservoir Engineer, P. O. Box 
Ponca City, Okla 


ence. 
Chief 
1267, 


@ Reservoir 


yvears experienc e. 


minimum — five 
held 


experience 


engineer 
some training 
and production desirable 


Location, California. Code 54] 


9 Engineers. (a) Oil refinery proce 
30-40, chemical or me 
engineering 
distillation 
crac king 


design engineer 
chanical graduate, with 
actual oil 
work on 
equivalent. Will 
and draftsmen in the 
of distillation units 
plans and data. Must be able to dis 
cuss with oil refinery expert 
ot oil 
(b) Oil refinery field maintenance and 


refinery 


pr wess 
design plants or 


supervise 


engineers 
design of all 
types from flow 
all phase = 


refinery design. Salary 


open 
construction superintendent, 30-60, wit! 
actual experience in the field working 
for an oil company or for a contractor 
who has contract work in an oil refir 
ery performing the work listed 

lows: Hiring and supervising all 

of mechanics and assigning them 

refinery maintenance 
as required. Salary 


New York 


Coast area, or both 


metropolitan 


Y5908 


@ Project engineer with knowledg 
design. layout. mechanisms and 

rial specifications for lube oil fur 
MEK 


propane de 


solvent extraction, solvent de 


waxing and isphalting 
units. Should have ability to follow the 
detailed 


through the 


design. layout and drawings 


engineering department 
Salary commensurate with experience 


including profi'-sharing bonus. Loca 


tion, Ohio. Y5858 


» Engineers (a) 


for field operations, 25-35, with degre 


Petrole im 


engineer 


in petroleum engineering or equivalent 


and about three to five years’ experi 


ence. (c) Division safety supervisor 


30-45, graduate. preferably mechanical 
with five vears’ experience in petroleum 


drilling and production safety super 


vision. (d) Junior engineers, recent pe 


troleum enzineering graduates, capable 


of developing under training. Locatior 
Peru, S. A. Y5532 
@ Combustion engineer wit BS i 


mechanical. chemical. petroleum ot 
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Preferably 
MS in combustion engineering, and not 


combustion engineering. 
preferably 10 years 
field. Ex 


theory of com 


less than 8 and 
in combusion engineering 
perience should cover 


bustion, liquid fuels and design and 
maintenance of domestic and industrial 
burners. Must be able to supervise and 
direct the activities of a group along 
i given line in his field. and should 
be able to train personnel in matters 
concerning his field. Salary open. Loca 


tion. Brooklyn, N. Y. Y6427. 


@ Reservoir engineer, 25-40, for petro 


leum industry. with about five years’ 
reservoir engineering experience. Lo« a 


tion. Colombia. S. A. Y5531 xx 


Committee Reports 
On Hocott Proposal 

\t the April meeting of the AIME 
Board of Directors. E. E. 
report of the 
Hocott 
Main points in this proposal are that 
Local 


inder the 


Schumacher 
presented a committee 
named to study the proposal 
Sections be responsible to, and 
Branch 


idministered 


direction of, the 


Councils rather than be 
by AIME 
ippropriations be made to Local 


AIME treasury 


financed by 


headquarters: and that no 
more 
Sections out of the 

ey would be local dues 


ind assessments. Four recommenda 
tions to the Board were made by the 
There 


no rebate of members’ due to 


Schumacher committee (1) 
shall be 
Local Sections except as specified by 


That the pres 


ndividual members. (2) 
structure be continued 


iutberitv of the Branches 


ent Institute 
3) That the 

erve the professional and adminis- 
local 
with 
te poliev. (4+ That 
Council be 


units be con 
Insti 
a permanent In 
established to 
ly Institute organizational problems. 


ve needs of 
d consistent general 


ter-Branch 


council shall consist of (a) the 
tute Secretary. as permanent chair- 


(b) the 


immediate past Chairmen or their 


three Branch Chairmen 


alternates: and (c) the 
This Council 
meeting of the 
Annual 


nated 
Branch Secretaries. 
= to meet prior to the 
Reard of Directors at 
Meeting of the 


other 


ea h 
Institute and at any 
necessary time 


The Board. at its April meeting 
oted to accent recommendations 2. 3 
nd 4. and to 


No. 1 to the committee authorized in 


refer recommendation 


future 
x * 


recommendation No. 1 for 
consideration * 
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Branch Council Chairmen 
Now AIME Directors 


By vote of the Board at its April 
meeting, the bylaws were changed to 
make Branch Council Chairmen ex-offi- 
cio Directors of the Institute. Division 
Chairmen have for some years been ex- 
officio Directors. Thus the total number 
of AIME Directors is now 39, consist- 
ing of 27 elected Directors, 10 Divi- 
sional Chairmen ex-officio, and two 
Branch Chairmen ex officio. (The Pe- 
troleum Division Chairman is the same 
person as the Petroleum Branch Coun- 


cil Chairman.) x * * 


Officer Directory 


As Section 2 of this issue, is a direc- 
tory of officers and committee members 
and AIME representatives on other 
committees. A complete AIME direc- 
tory, similar to that issued in 1948 with 


iy . 
VANCE 


Vance and Spice 
Named to Library Posts 
Harold Vance. head of the petroleum 
engineering department of A&M 
elected chairman of 
Natural Re 
New vice 
chairman is William H. Spice. Jr.. con 


le Xas 
College, has peer 
the board of the Texas 
sources Foundation Library 
sulting geologist in San 

Located at 328 Aztex 
Antonio, the Library is operated by the 
Foundation as a free 


Antonio, Tex 


Building, San 


source of techn 


also maintains bound vol- 

technical and_ professional 
including the AAPG Bulle- 
AIME Petro- 
Engineering 
~*~ *«* * 


The library 
umes of 

magazines, 
tin, Journal of Geology, 


Transactions and 


$7,000 Surplus Indicated 
In Approved Budget 


The final budget for 1952 was ap 
proved by the Board at its April 16 
meeting. Income from initiation fees 
and dues is put at $326,000 ($306,000 
in 1951); from publications $221,000 
($205.000 in 1951): other sources $7.- 
000 ($11,000 in 1951); total $554,000 
($522.000 last year). Expenses for 
membership services and field activities 
are budgeted at $107.000 ($81,000 in 
1951); publications $311,000 ($294,000 
in 1951; 
tive headquarters 
($139,000 last year). 


and general and administra- 


expense $129,000 


Branchwise the budget was divided 


the addition of the Divisional enroll- cal references 
ment of each member, will be issued 
later, probably in December. Members 
who have not returned the cards mailed 
to them for Directory listing should do , 
kok my 


rendering aid 
development 
of the 
volumes on agt 


so imediately. 


state. It 


vey. physic s. and 


with 


th 
contains 


culture 


natural resources 100, expense $180,300; 


e engineering fields 


follows: Mining income $265,500, 
expense $244,500; Metals income $163,- 
Petroleum in- 
come $125,100, expense $122,200. 

An overall surplus for the year of 
$7,000 is indicated. x * * 


the purpose of is 
conservation and 
2.000 bound 


‘ hemistry geol 
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SEE formation changes 
ae you Ane 


witht 


\ 


‘ 





With Goslograph, ‘you 
actually watch the drill- 
ing change as the bit 
bites into contrasting 
strata — foot by foot! 
You'll find that this sub- 
surface control, while 
drilling, results in a higher 
percentage of successful 
drill stem tests; fewer and 
more correctly placed 
cores; accurate determi- 
nation of net pay thick- 
ness and elimination of 


many depth corrections! 
Abilene, Houston, Odessa, Lubbock and Wichita 
falls, Texas - Bakersfield, Calif. - Shreveport 
and Baton Rouge, La. - Casper, Wyo. - Okiahome 
City, Okla. 





TIME WILL TELL 


/we GEOLOGRAP 


klohome City 
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Oil Shale and Cannel Coal 


Volume Two 


a the entire field of the oil shale 
industry, from mining and treating of shale 
to the refining and utilization of products 
and by-products. 


een detailed information on 
methods employed in all parts of the 
world, including work of the U. S. Bureau 
of Mines. 


ae the fifty papers presented 
before the Second Oil Shale and Cannel 
Coal Conference in June, 1950. Here pub- 
lished in 830 pages with 245 illustrations, 
by the Institute of Petroleum, London. 


Order on coupon below Price: $9.00 


PLEASE PRINT PLAINLY 
To: The Institute of Petroleum 
26 Portland Place 
London, W. 1, England 
Oil Shale and Cannel Coal, Volume 2, 
money order) in the amount of 


Please send 


at $9.00 each 


copy(ies 
Enclosed is 


check 
Name 
Address 


City, State 
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Permeability of Set Cement 


Continued from Page 16, Section | 


mold. 
polishing 
Permeabil 

ermeability 


In other cases, the mold was 
paper, but no 
first run on the 


the specimen was then removed from 


cement slurry into the 


cleansed with emery grease was 


applied to the mold. tests were 
set cement in the mold; 
the mold with the aid of a hydraulic punch, placed in a rubber 
holder which was fitted steel and 
its permeability to water again determined. Several set cement 
105°C for 24 


to air was measured. 


tightly into a cylnder, 


plugs were dried at hours; then their perme 


ability 


Substantially the same values for water permeability were 


obtained with the cement specimen in the ungreased mold 


obtained with the cement specimen placed in the 
holder. These results indicated that the 
obtained by 


molds were reproducible, 


as were 
rubber permeability 


casting imens in ungreased 
that there 
around the cement specimen under the conditions used, 
that the wet permeability of the 
set cement. Higher and inconsistent values were obtained when 
the mold 
were much higher than those for water permeability, no doubt 


values cement spe 
was no leakage of wate! 
and 
result represented the true 
air permeability 


was greased. Values obtained for 


alteration of the set cement by drying. 


REFERENCES 


For Testing Cements Used in Wells (Tenta 
1950) Petroleum In 


due to the 


API Code 32 

2nd Edition, (June. 
New York, N. , 2 

2. Coleman, J. R.. “Fineness and Water 

Cement Ratio in Relation to Volume and Permeability of 

AIME, (1941) 142, 205 - 2 8 


tive), (American 
stitute, 
and Corrigan, G. | 


Cement,” Trans 





Book Reviews 








The following books are available in the Engineering So- 
cieties Library, and may be borrowed by mail by AIME 
members for a small handling charge. The library also pre- 
pares bibliographies and translations, and provides search, 
photostat and microfilm services. Address inquiries to Ralph 
H. Phelps, Director, i a Societies Library, 29 West 
39th St., New York 18, Be 
Light Hydrocarbon Analysis 
Edited by O. W. Burke, Jr... C.E 
ler. Reinhold Publishing Corp.. New York, 1951. 639 pp.. 
tables. 10° y 2 - rl cloth, $15.00 
This treatise is a compilation of data obtained by the Buta- 
Committee Methods of Analyses 
Supported by extensive tables and other statistical data. the 
work detailed 
methods, accuracy and precision of the methods and safe pra 
handling of light 


Starr, Jr. and F. D 


Tuemm 


illus., diagrs., charts, 


diene on Specifications and 


covers background on analytical 


processes, 


tices in the laboratory hydrocarbons 


Corrosion Guide 
By E. Rabald. Elsevier Publishing Co., 
London, Brussels, 1951. 629 pp., illus., 
10 x 6% in., cloth. $12.50 

The major part of this 
of tables showing the 


Veu 


diagrs., 


York, 


charts, 


{msterdam, 


table Ss. 


practical reference work is composed 
interaction phenomena between more 
than 40 important construction materials (metallic and non 


metallic) and some 250 corrosive agents. The object is to pro 


vide the chemist or engineer 
in the choice of materials for laboratory or industrial pro 
. 


with readily usable information 


Corrosion fundamentals are discussed in an introduc 
section, table of the 
materials involved is provided. A 


books and periodicals. 


esses. 


tory and physical properties of the 


bibliography lists important 


10 . . . SECTION 2 


JOURNAL OF PETROLEUM TECHNOLOGY 





Advertisers’ Index 





A-1 Bit & Tool Co. kare 

Colvin L favsel, Jr., Mouston 
Arabian American Oil Co. 

Gunn-Mears Advertising hianien 
Axelson Manutacturing Co. 

Heintz & Co., Los nhaiilee 
Baash-Ross Tool Co 

Dozier-Eastman & Co 
Baroid Sates Division 

win A 

Baker Oil Tesla, Inc. Ge NS 
Theo. M. Martin Co., San Gabriel 

Witten M.. Inc. ' ye we oe ee 

& Jacobs dhvovenert, la 

Black, Sivalls & Bryson, Inc. ie ee ee ee 

R. J. Potts-Calkins & Holden hie Kansas City, Mo 
SB end W tmeqrporated . . ... ss « $6 

Lester C. Nielson Co., Huntington Park, Calif 
Clark Bros. Co., Inc. en ae” 

Harold Wa Buffalo, N. Y 
Cooper-Bessemer Corp. — a ee 

Griswold-Eshieman Co Cleveland, Ohio 
Core Laboratories, Inc. 

Duvall Williams 
Dale Company ' 

Lester C Nielson Co 
Dowell Incorporated ; ‘ 

MacManus, John & Adams, Inc 
Eastman Oil Well Survey Co. . 

Ted Workman Advertising, Dollos, Son 
Farrand Optical Co. ; 

restone Advertising Aacnes New York, N. Y 
Garrett Oil Tools, Inc ; 

W. L. Culver, Houston, Tex 

Geolograph Co., Inc. 
owe Runkle Co Chtibone City, Okla 
Halliburton Oil Well Cementing Co. Sec. 1-1, 13, Sec. 

Hill & Christopher, Los Angeles, Calif 

Bachrodt, Newell, O'Kane and Gano, Chicago, Ill. 
Hycalog Co “ae ae 
Glenn Mason Advertising, Shreveport, la 
| See ee ee eer a  - 

Ruthrauff & Ryan, Hollywood, Calif 
Institute of Petroleum . ....... . See. 
Johnston Testers er 

Wallace Davis & Co 
Keystone Development Corp. . _— 

Brennan Advertising Agency, Houston. Tex. 
Lane-Wells Co. . nr 

Darwin H Clark Co "Les Angeles, Colif. 
Lufkin Foundry & Machine Co.. . 

Cudlipp Advertising Agency Lufkin, Ton 
Magnet Cove Barium Corp. 

Rives, Dyke and Co 
Mc Cullough | Tool Co 

Casterline oleasi sing 
Lee C. naan ‘San 

Watts, Payne Adeatiieen, Tulse, 
Oil Base, Inc ; 
Dozier Sustnen & Co 
Otis Pressure Control, Inc. ne 

Dan Goodrich, Dallas, tex 
Pelton Water Wheel Co. 

Sdword A. Sivatman Adv 
Professional Services 
Schlumberger Well Surveying Corp. 

Rives, Dyke & Co., Houston, Tex 
The Second National Bank, Houston, Tex. 

Gano. Bachrodt, Edwards, Inc., Houston, Tex 
Sperry-Sun Well Surveying Co. 

Wallace Davis & Co., Houston 
United Geophysical Co., Inc. . 

Dozier-Eastman & Co 
Well Surveys, Inc. 7 

Wotts, Payne Avastin ‘hin Okla. 
Zublin Flexible Drill Pipe i a9 

Roy F. Irvin Advertising, Los Angeles, 

*In previous issues 


ite York 
Calif. 
te Angele, 
Clark ° ee ey 


yeies 


Barret, 


rner Co 


Dallas, Tex. 
Huntington Park, Calif 


Detroit, Mich 


Sec. 


Infilco, 


Houston, Tex 
1—24 


Sec. 1—7 
Third Cover 


. 


Houston, Texas 


los Angeles, Calif 
"Okla 
Calif 


los Angeles 


Huntington Park, Calif 
Sec. 1—23 
Second Cover 


* 


Sec. 1—10 


Fourth Cover 


los Angeles, Calif 
* 


Calif. 


June, 1952 











spudding 
core holes 
workovers 


gh ¢ men ontrol 
jh Yield Drilling Mud makes ap 
n and is one of the most 
mud. Ask your Magcobar 
t Maa bar De er how y can save long water hauls 
nd } time with High Yield [ 3 Mud 
MAGNET COVE BARIUM CORP. 
One of the Dresser Industries 


MALVERN, ARKANSAS HOUSTON, TEXAS 


3 ‘“h 
Y \ e 
[ans (eanyy 
DRILLING MUD IG MUD SERVICE b 





a Vf Y) ff) 
abi e ton Yonrs lf Srcesyfal 


fA iY. - 
( aflywidl Serviiv ty C nua 


UNITED was one of the first companies to provide 
geophysical service in Canada, and in the past ten vears, 
United has had more geophysical experience in Canada 
than any other existing company. 

Furnished on an independent contracting basis. 
United's services are available to all operators through- 


out the world. 


l nited is working on special track 
rehicles designed particularly jor 
Canada’s expanding geophyiseal re- 
quirements, 





4 
tte. % 


UNITED 
dé 4 
YY, ie ; uf Ch, 
. TZ MYHu ’ CMs “ny 
M RAPFR e@ RAVIME Reo MA N T Mv 
Herbert Hoover Jr. Pres 
PO BOX M, 1200 SOUTH MARENGO AVENUE 
PASADENA 15. CALIFORNIA 
Tulsa. Houston, Midland, New York. Fairbanks, Calgary 


APARTADO 1085, CARACAS VENEZUELA 
Rio de Janeiro, Brazil: Santiago Chile Bogota, Colombia 





JOURNAL OF PETROLEUM ) IN TWO SECTIONS — SECTION TWO 
TECHNOLOGY JUNE 1952, VOL. 4, No. 6 


AMERICAN INSTITUTE OF 
MINING AND METALLURGICAL ENGINEERS, INC. 


FOUNDED 187! 


1952 DIRECTORY 
OF 


OFFICERS, DIVISIONS, LOCAL SECTIONS, 
STUDENT CHAPTERS AND COMMITTEES 


CORRECTED TO MAY I, 1952 


Published by the 


AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS, INC. 


29 West 39th St., New York 18, N. Y. 
Telephone: Pennsylvania 6-9220 


Cable: AIME, New York 





AIME 1952 DIRECTORY SUPPLEMENT 





TABLE OF CONTENTS 


Officers and Directors AIME 

Standing Committees AIME .. 

Official AIME Representatives 

Branch Councils 

Institute of Metals Division 

Petroleum Division 

Iron and Steel Division 

Coal Division 

Mineral Industry Education Division 

Industrial Minerale Division 

Minerals Beneficiation Division 

Extractive Metallurgy Division 

Mineral Economics Division 

Mining, Geology, and Geophysics Division 

Local Sections 
Alaska, Arizona 
Black Hills, Boston, Carlsbad Potash, Central Appalachian, Chicago 
Cleveland, Colorado 
Celumbia, Connecticut, Delta 
Detroit, East Texas, El Paso Metals, Florida 
Gulf Coast, Kansas, Lehigh Valley 
Mid-Continent, Minnesota, Montana 
Nevada, New York, North Pacific, North Texas 
Ohio Valley, Oklahoma City, Oregon, Pennsylvania Anthracite 
Permian Basin, Philadelphia, Pittsburgh, St. Louis 
San Francisco, Southeast 


Southern California, Southwest Texas, Southwestern Alaska, Southwestern 
SS eS ee ee aa 


Tri-State, Upper Peninsula, Utah, Washington, D. C. 


Wyoming, Mexico, Philippine, Rio de Janeiro (Brazil), Lima (Peru) 


Student Chapters and Faculty Sponsors 
Woman's Auxiliary 


Printed in U. S. A. 





AIME 1952 DIRECTORY SUPPLEMENT 





OFFICERS AND DIRECTORS 
1952 


PRESIDENT 
Michael Lawrence Haider? 
New York City 


PAST PRESIDENT 
Willis McGerald Peirce? 
New York City 


VICE-PRESIDENTS 
O. B. J. Fraser?, New York City J. B. Morrow’, Pittsburgh, Pa. 
J. L. Gillson?, Wilmington, Del. L. F. Reinartz?, Middletown, O. 
Philip Kraft!, New York City R. W. Thomas!, Tucson, Ariz. 


PRESIDENT-ELECT AND TREASURER 
Andrew Fletcher!, New York City 


DIRECTORS 

H. Decker!, Houston, Tex. C. E. Lawall?, Huntington, W. Va. 
F. B. Foley}, Bayonne, N. J. F. W. Libbey?, Portland, Ore. 
D. H. McLaughlin!, San Francisco, Calif. T. G. Moore?, New York City 
E. C. Meagher!, New York City W. S. Morris?, Kilgore, Tex. 
C. V. Millikan!, Tulsa, Okla. J. F. Myers?, Copperhill, Tenn. 
G. F. Moulton!, New York City A. C. Rubel?, Los Angeles, Calif. 
H. I. Young}, St. snes Mo. 

. H. Benedict?, Lake Linden, Mich. 

“2 B. Caples’, Great Falls, Mont. 

T. B. Counselman’, Stamford, Conn. 
T. L. Joseph?, Minneapolis, Minn. 
C. E. Reistle, Jr.2, Houston, Tex. 


DIVISION AND BRANCH CHAIRMEN—DIRECTORS EX OFFICIIS 
A. Lee Barrett (Coal), Franklin, Pa. 
Ian Campbell (Industrial Minerals), Pasadena, Calif. 
E. H. Crabtree, Jr., (Minerals Beneficiation), Miami, Okla. 
Walter A. Dean (Institute of Metals), Cleveland, O. 
T. D. Jones (Extractive Metallurgy), Barber, N. J. 
Evan Just (Mineral Economics), New York City 
K. C. McCutcheon (Iron & Steel), Ashland, Ky. 

Harry H. Power (Mineral Industry Education), Austin, Tex. 
LeRoy Scharon (Mining, Geology, and Geophysics), St. Louis, Mo. 
Paul R. Turnbull (Petroleum), Corpus Christi, Tex. 

R. E. Byler (Mining Branch Council), San Francisco, Calif. 

R. M. Brick (Metals Branch Council), Philadelphia, Pa. 


SECRETARY 
Edward H. Robie 
29 West 39th St. 

New York 18, N. Y. 


ASSISTANT SECRETARIES 


Joe B. Alford E. J. Kennedy, Jr. 
H. Newell Appleton E. O. Kirkendall 
John V. Beall Roy E. O’Brien 


1Director until Feb. 1953 2Director until Feb. 1954 3Director until Feb, 1955 





AIME 1952 DIRECTORY SUPPLEMENT 





PUBLICATIONS MANAGER 
John V. Beall 


ASSISTANT TREASURER 
Peter J. Apol 


FIELD SECRETARY 
Roy E. O’Brien 


CONTROLLER 
George I. Brigden 


COUNSEL 
Bannister, Stitt, Holloway & Krause 
40 West 40th Street 
New York 18, N. Y. 


STANDING COMMITTEES 
1952 


EXECUTIVE COMMITTEE OF THE ENDOWMENT FUND "X" 
BOARD OF DIRECTORS Andrew Fletcher, Chairman 


M. L. Haider, Chairman Erle V. Daveler, °55 


Philip Kraft, Vice-Chairman Philip Kraft, °53 
T. B. Counselman Franz Schneider, °54 


s 2 hee HONORARY MEMBERSHIPS 
. E. her, Chai 
FINANCE COMMITTEE OF THE i—=. 


BOARD OF DIRECTORS D. H. McLaughlin, °53 
Gail F. Moulton, Chairman Leo F. Reinartz, 53 
L. F. Reinartz ) reg —— « ‘ 
i ohn M. Lovejoy, 
7 W. M. Peirce, °56 


INVESTMENTS 
Erle V. Daveler, Chairman, °54 ADMISSIONS 
Henry Krumb, °53 T. D. Jones, Chairman 
W. M. Peirce, °55 - G. Moore, Vice-Chairman 
Gail F. Moulton, ex officio A. U, G. P. Lutjen 
Chairman, Finance Committee : ; T. W. Nelson 
Andrew Fletcher, ex officio _ i. W. a 
Treasurer, AIME 


LOCAL 
SECTION APPROPRIATIONS 
Clyde Williams, Chairman MEMBERS' CONDUCT 
E. R. Kaiser L. E. Young, Chairman 
John H. Melvin John R. Suman Clyde Williams 


ENDOWMENT 


Wilfred Sykes, Chairman E. DeGolyer Henry Krumb Leo Reinartz 
N. G. Alford J. V. N. Dorr D. H. McLazghlin J. F. Suman 
W. J. Coulter D. C. Jackling W. W. Mein C. E. Weed 
E. V. Daveler 0. H. Johnson UH. S. Mudd W. E. Wrather 
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ROCKY MOUNTAIN INCOME 


Henry Krumb, Chairman, °56 
Philip Kraft, °54 
Harvey S. Mudd, °53 


SEELEY W. MUDD 
MEMORIAL FUND 


H. DeWitt Smith, Chairman, °53 
J. G. Baragwanath, °54 
Harvey S. Mudd, °55 
M. L. Haider, ex officio 
E. H. Robie, ex officio 


GEMMELL MEMORIAL FUND 


D. C. Jackling, Chairman, °53 
J. M. Boutwell, °54 
E. W. Engelmann, °55 
D. D. Moffat, °56 
Louis S. Cates, °57 


HENRY L. DOHERTY 
MEMORIAL FUND 


John M. Lovejoy, Chairman 
eGolyer 
Warren A. Sinsheimer 


ROSSITER W. RAYMOND 
MEMORIAL AWARD 


J. S. Smart, Jr., Chairman, °55 
N. G. Alford, °53 
M. G. Gulley, °54 
B. J. Larpenteur, °56 
M. B. Gentry, °57 
Jack I. Laudermilk, Chairman, Technical 
Publications Committee, ex officio 


ROBERT H. RICHARDS AWARD 


Elmer Isern, Chairman, °53 

Fred DeVaney, ’53 

John F. Myers, °54 
E. H. Rose, °54 

S. J. Swainson, °55 

T. B. Counselman, °55 
R. E. Byler, 56 
G. J. Holt, °56 

E. H. Crabtree, Jr.. Chairman, Minerals 
Beneficiation Division, ex officio 


RAND FOUNDATION AWARD 


W. E. Wrather, Chairman, °53 
S. F. Bowlby, °53 
Clyde E. Weed, °54 
Paul D. Merica, °54 
Philip R. Bradley, Jr., °55 
Thomas G. Chapman, °55 
P. D. I. Honeyman, °56 
W. M. Peirce, °56 
M. L. Haider, President AIME, ex officio 


DOUGLAS METALLURGICAL 
MEDAL 


H. W. Hardinge, Chairman, °53 
E. A. Anderson, °53 
W. E. Remmers, °53 
A. D. Turnbull, °53 
John E. Dorn, °54 

John D. Sullivan, °54 
J. D. MacKenzie, 54 
S. J. Swainson, °54 
C. F. Milkwick, °55 
J. C. Kinnear, Jr., °55 
S. E. Woodworth, °55 
Clair Upthegrove, °55 
C. L. Pringle, °56 
Albert A. Smith, Jr., °56 
Francis B. Foley, °56 
C. D. King, °56 
M. L. Haider, ex officio 


SAUNDERS MINING MEDAL 


R. L. McCann, Chairman, 54 
J. A. Carpenter, °53 
E. S. McGlone, ’53 
D. D. Moffat, °53 
Cadwallader Evans, Jr. °53 
R. P. Koenig, °54 
Ross D. Leisk, °54 
Herman J. Mutz, °54 
R. F. Goodwin, °55 
M. M. Leighton, °55 
Arthur Notman, 755 
A. F. Peterson, °55 
B. R. Coil, °56 
W. H. Goodrich, °56 
Wesley P. Goss, °56 
H. N. Eavenson, °56 
M. L. Haider, ex officio 
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LUCAS PETROLEUM MEDAL 


Fred M. Nelson, Chairman, °53 

J. E. Brantly, °53 
W. E. Pratt, °53 

Lloyd E. Elkins, °54 

John H. Murrell, ’54 
W. H. Geis, °54 

R. F. Baker, °55 

*M. L. Haider, °55 

J. E. Sherborne, °55 

I. W. Alcorn, °56 

E. C. Gaylord, °56 

W. E. Wrather, °56 

Members ex officiis 

John J. Forbes, Director, U. S. Bureau 
of Mines 
Frank N. Porter, President, 
American Petroleum Institute 
*M. L. Haider, President, AIME 
Morgan J. Davis, President, American 
Association of Petroleum Geologists 


ERSKINE RAMSAY COAL MEDAL 
Evan Evans, Chairman, °53 
Clayton G. Ball, °53 
H. P. Greenwald, °54 
R. H. Swallow, °54 
C. E. Lawall, °55 
H. F. Yancey, °55 
V. O. Murray, °56 
Paul Weir, °56 
M. L. Haider, ex officio 


TECHNICAL PUBLICATIONS 
COMMITTEE 
October 1951 to October 1952 


Jack I. Laudermilk, Chairman 
Vinton H. Clarke, Vice-Chairman 
Charles H. Lambur, Vice-Chairman 

E, J. Kennedy, Jr., Secretary 

Robert H. Aborn M. D. Hassialis 
John R. Atkinson E. P. Lange 
W. H. Callahan W. Harrison Loerpabel 
Charles W. Eichrodt Robert D. Nininger 
Francis B. Foley Earl W. Palmer 
J. S. Smart 
Members ex officiis 
Joe B. Alford E. O. Kirkendall 
H. N. Appleton R. E. O’Brien 
John Beall E. H. Robie 


AUXILIARY PUBLICATIONS 
COMMITTEES 


COAL DIVISION 
Harold P. Greenwald, Chairman 


David H. Davis Raymond C. Johnson 
Carroll F. Hardy H. J. Rose 
G. Albert Shoemaker 
James A. Younkins 


INDUSTRIAL MINERALS DIVISION 
Bruce C. Netschert, Chairman 
H. H. Bannerman H. I. Smith 
J. A. Barr, Sr, R. W. Smith 


MINERALS BENEFICIATION DIVISION 
M. D. Hassialis, Chairman 

S. R. B. Cooke S. D. Michaelson 

F. M. Lewis T. M. Morris 


F. W. McQuiston, Jr. H. Rush Spedden 


MINING, GEOLOGY, AND GEOPHYSICS 
DIVISION 


Mining Subdivision 
Ross D. Leisk, Chairman 
Malcolm C. Brown G. T. Harley 
John Edgar Roy S. Hooper 
Rollin Farmin R. W. Hughes 
Joseph C. Kieffer 


Geology Subdivision 
Edward Wisser, Chairman 
A. L. Anderson Charles Meyer 
R. H. McConnell James A. Noble 
F,. S. Turneaure 


Geophysics Subdivision 


Florence Robertson, Chairman 
R. R. Heinrich H. L. Scharon 


INSTITUTE OF METALS DIVISION 


M. Gensamer, Chairman 
W. M. Baldwin, Jr. Max Hansen 
P. A. Beck H. H. Hausner 
Morris Cohen W. R. Hibbard, Jr. 
L. S. Darken J. M. Hodge 
Pol Duwez J. R. Low, Jr. 
W. L. Fink R. B. Mears 
A. H. Geisler R. F. Mehl 
T. A. Read 


IRON AND STEEL DIVISION 
Andrew G. Forrest, Chairman 
Myron Jones M. Tenenbaum 
Earl Pierce F. M. Washburn 
T. F. Plimpton Otto Zmeskal 


EXTRACTIVE METALLURGY DIVISION 
Julian Glasser, Chairman 
John D. Sullivan S. F. Ravitz 
Ronald R. McNaughton 
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PETROLEUM DIVISION 


John P. Hammond, Chairman 
Richard A. Morse, Vice-Chairman 
Joe H. Field Mac D. Oliver 
G. C. MacDonald E. K. Schluntz 
John A. Murphy Marshall B. Standing 
H. A. Welge 


MINERAL ECONOMICS DIVISION 


Herbert A. Franke, Chairman 
Edwin L. Kennedy Allan F. Matthews 
Orville R. Lyons Maurice Peloubet 


MINERAL INDUSTRY EDUCATION 
DIVISION 


John P. Nielsen, Chairman 
J. Donald Forrester W. B. Plank 
H. R. Gault W. J. Rundle 


COORDINATING TECHNICAL 
PROGRAM 
FOR THE ANNUAL MEETING 


E. J. Kennedy, Jr., Chairman 
Ralph Textor (Coal) 

George D. Dub (Industrial Minerals) 
Donald Scott (Minerals Beneficiation) 
B. R. Queneau (Iron and Steel) 

R. S. Busk (Institute of Metals) 

P. T. Stroup (Extractive Metallurgy) 
Tell Ertl (Mining Subdivision) 
Edward L. Clark Theodore Koulomzine 
(Geology Subdivision) 

Kenneth L. Cook, (Geophysics Subdiv.) 
J. K. Richardson (Mineral Economics) 
John Nielsen (Mineral Industry 
Education) 


AIME PENSION TRUST 


Paul D. Merica, Chairman 


Louis S. Cates John M. Lovejoy 
P. J. Apol, Secretary 


STUDENT RELATIONS 

M. D. Cooper, Chairman 

H. N. Appleton, Secretary 

George Bator 

Clark B. Carpenter James D. Forrester 
John C. Calhoun, Jr. Charles Holland 
T. G. Chapman P. D. I. Honeyman 
Gilbert Doan C. W. Mason 
C. R. Dodson W. S. Morris 
George Enos Ralph Nielsen 
Paul Fitzgerald E. P. Pfleider 


H. H. Power J 
L. C. Raymond 

Frederick N. Rhines 
James K. Richardson 
Vernon E. Scheid A. W. Walker 
H. Rush Spedden H. C. Woods 


SUBCOMMITTEE ON STUDENT 
PRIZE PAPER AWARDS 


William A. Staab, Chairman 
Ralph F. Nielsen J. W. Spretnak 


. W. Spretnak 
W. A. Staab 
J. U. Teague 
C. A. Warner 


LIBRARY 
Executive Committee 


Frank T. Sisco, Chairman, °54 
E. H. Robie, Secretary AIME, 


ex officio 
H. R. Aldrich R. F. Miller 
J. Z. Briggs W. M. Peirce 


Louis Jordan Harold J. Rose 


COOPERATION WITH THE 
CANADIAN INSTITUTE OF 
MINING AND METALLURGY 


Sherwin F. Kelly, Chairman 
Alan E. Cameron W. G. Hubler 
C. Camsell A. Ignatieff 
A. B. Cummins Philip Kraft 
R. W. Diamond Hans Lundberg 
J. A. Drain V. R. MacMillan 
Norman R. Fisher R. R. McNaughton 
Horace J. Fraser R. G. K. Morrison 
C. Gerow D. A. Pifer 
H. M. Griffith J. A. Retty 
R. M. P. Hamilton N. C. Pearce 
Ira K. Hearn H. L. Roscoe 
Oliver Hopkins Hugh Spence 
L. E. Young 


SEELEY W. MUDD SERIES 
VOLUME ON HEALTH AND 
SAFETY IN MINING 


Editorial Advisory Board 
Clarence M. Haight, Chairman 
J. J. Carrigan Daniel Harrington 
George H. Deike Theodore Marvin 
Oscar A. Glaeser T. C. Murdock 
R. R. Sayers R. Dawson Hall, Editor 
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SEELEY W. MUDD SERIES 
VOLUME ON MECHANICAL 
LOADING AND HAULAGE IN 

UNDERGROUND MINES 

Editorial Advisory Board 


Cadwallader Evans, Jr., Chairman 


L. C. Campbell R. E. Kirk 
W. J. Coulter Eugene McAuliffe 
Lucien Eaton D. L. McElroy 
R. T. Elstad R. E. Salvati 
Andrew Fletcher Louis Ware 
G. T. Harley Clyde E. Weed 
C. T. Hayden L. E. Young, Editor 


COMMITTEE ON NOMINATIONS 
FOR 1953 AIME OFFICERS 


(Names in parentheses are alternates) 


John R. Suman, Chairman 
(Henry T. Mudd) 

Francis Cameron (Philip D. Wilson) 
Henry A. Dierks (D. C. Helms) 
P. G. Spilsbury (Thomas H. Miller) 
William A. Mueller (Harley Lee) 
Thomas M. Broderick 
(Raymond D. Satterly) 
Armor B. Martin (T. K. Graham) 
Drury A. Pifer (Albert H. Mellish) 
George D. Dub (Basil Kantzer) 
Edward M. Tittman (Guy E. Ingersoll) 
S. S. Clarke (John W. Chandler) 
Edwin R. Price (J. Murray Riddell) 
C. H. Bebre, Jr. (Grover Holt) 
John D. Sullivan (Maxwell Gensamer) 
John E. Sherborne (Lloyd Elkins) 
George P. Halliwell 
H. M. Griffith (C. D. King) 
Maxwell Gensamer (Max Ball) 


GENERAL MEMBERSHIP 


(Committee is composed of chairmen of 
Local Section and Division Committees 


on Membership.) 


T. B. Counselman, Chairman 
J. Fraser, Vice-Chairman 


oO. B. 
H. N. Appleton, Secretary 


DIVISION 


Coal—Gerald R. Spindler 
Extractive Metallurgy—R. D. Bradford 
Industrial Minerals—A. O. Bartell 
Institute of Metals—W. J. Harris 
Iron and Steel—T. J. McLoughlin 
Mineral Economics—Roland D. Parks 
Mineral Industry Education— 
Eugene M. Thomas 
Minerals Beneficiation—J. P. Bonardi 
Mining, Geology and Geophysics: 
Mining Subdivision—Leland A. Walker 
Geology Subdivision—Clayton G. Ball 
Geophysics Subdivision—Homer Jensen 
Petroleum—Jack M. Moore 


LOCAL SECTION 


Alaska—Douglas B. Colp 
Arizona— 
Black Hills—Gerald Van Duzee 
Boston—A. M. Gaudin 
Carlsbad Potash—H. P. Clark 
Central Appalachian— 
Chicago—Dennis Carney 
Cleveland—R. F. Hehemann 
Colorado—Asher Patten 
Columbia—John W. Lowry 
Connecticut—William Mounce 
Delta—A. H. Glenn 
Detroit— 
East Texas—G. L. Scheirman 
El Paso Metals—E. W. Donahue 
Flordia—John Yost 
Gulf Coast—A. S. Trube 
Kansas—J. T. Gary 
Lehigh Valley—R. M. Johnson 
Mid-Continent— 
Minnesota— 
Montana—R. C. Weisner 
Nevada—H. B. Chessher, Sr. 
New York— 
North Pacific—D. A. Somerville 
North Texas—R. H. Rantala, Forth Worth 
K. F. Anderson, Dallas 
B. J. Miller, Wichita Falls 
Ohio Valley—William Newton 
Oklahoma City— 
Oregon—D. H. Beetem 
Penna-Anthracite—J. T. Griffiths 
Permian Basin—R. P. Kirk 
Philadel phia—E. Korostoff 
Pittsburgh—E. H. Hollingsworth 
St. Louis—J. C. George 
San Francisco—J. C. Lokken 
Southeast—Frank Doyle 
Southern California—C. M. Bernt 
Southwest Texas— 
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Southwestern Alaska— Washington, D. C.—S. P. Wimpfen 
Southwestern New Mexico—W. C. Word Wyoming—I. M. Charles 
Tri-State—Ernest Blessing Mexico—Alex Edelen 

Upper Peninsula—F. W. Denton Philippine— 

Utah—B. L. Sacket* Rio de Janeiro— 


OFFICIAL AIME REPRESENTATIVES 


UNITED ENGINEERING TRUSTEES, INC. 


James L. Head, °55 E. C. Meagher, °52 
Gail F. Moulton, °53 


Advisory Committee to Real Estate Committee 
Cleveland Dodge Herbert Hoover 
Paul D. Merica 


THE ENGINEERING FOUNDATION 
E. R. Kaiser, °54 W. M. Peirce, °52 
E. C. Meagher, ex officio as President, UET 


Research Procedure Committee 
E. R. Kaiser 


ENGINEERING SOCIETIES LIBRARY BOARD 
James L. Head, Chairman 
Frank T. Sisco, 54 


AMERICAN STANDARDS ASSOCIATION 
Mining Standardization Correlating Committee 


Otte Herres, °53 H. H. Otto, °53 
J. K. Richardson, °53 
E. W. Bullard, 53 — Alternate 


A.S.A. SECTIONAL COMMITTEES: 


B30—Safety Code for Cranes, 
Derricks and Hoists Bert H. Puerner 


B52—Classification of Tools, Fixtures and 
Gages L. A. Danse 


B58—Deep Well Vertical Pumps James A. Barr 
C34—Mercury Arc Rectifiers S. E. Maddigan 


~ ic and Magnetic Magnitudes 
C61 pouty Prog mene C. A. Heiland 
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M 2—Electrical Equipment in Coal A. Lee Barrett 
Mines C. C. Conway 


M 6—Drainage of Coal Mines W. L. Alfelder 
R. E. Hobart 


M1l1—Wire Rope for Mines E. R. Borcherdt 


M12—Construction and Maintenance of Clarence E. Berner 
Ladders and Stairs for Mines M. D. Cooper, alternate 
John W. Buch, alternate 


M13—Rock-Dusting Coal Mines to Pre- 
vent Coal Dust Explosions H. N. Eavenson, Chairman 
M15—Safety Code for Coal Mine Alfred W. Hesse 
Transportation 


M17—Fire Fighting Equipment in Metal 
Mines E. M. Norris 


M24—Electrical Equipment in Metal 
Mines Graham Bright 
A. C. Stevenson 


Y32—Graphical Symbols and Designa- 
tions A. H. Hubbell 


Z11—Petroleum Products and Lubricants K. G. MacKenzie, Chairman 
George H. Taber, Jr., alternate 


Z23—Sieves for Testing Purposes, J. B. Morrow 
Specifications for A. F. Taggart 


Z41—Performance Requirements for 

Protective Occupational Footwear W. H. Lesser 
Y 1—Abbreviations A. F. Taggart 
Y10—Letter Symbols T. E. Lloyd 


Z59—Fluid Permeation Morris Muskat 
George Fancher, alternate 


NATIONAL RESEARCH COUNCIL ALFRED NOBLE PRIZE COMMITTEE 


Division of Engineering and Industrial L. E. Young, °56 


Pm... . JOSEPH A. HOLMES SAFETY 
ASSOCIATION 
JOHN FRITZ MEDAL BOARD OF S. H. Ash 


AWARD 
W. E. Wrather, °52 Sa 


L. E. Young, °53 é 
aa R. A. Lindgren, °53 
D._H. McLaughlin, 34 William E. Mahin, °54 


W. M. Peirce, °55 


HOOVER MEDAL BOARD OF 
AWARD AIME REPRESENTATIVES ON 
Scott Turner, 56, Chairman ENGINEERS JOINT COUNCIL 
Paul D. Merica, °54 W. M. Peirce 
Cadwallader Evans, Jr., °57 L. E. Young 
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James L. Head, Alternate 
M. L. Haider, 
President AIME, ex officio 
E. H. Robie, 
Secretary AIME, ex officio 

j. V.*-Beall, : 


Editor “Mining Engineering” 


EXECUTIVE COMMITTEE 


L. E. Young 
J. L. Head, Alternate 


ENGINEERING MANPOWER 
COMMISSION 


George Corless 
H. K. Work 
E. H. Robie, 
Secretary AIME, ex officio 


INCREASED UNITY OF THE 
ENGINEERING PROFESSION 
James L. Head 


SPECIAL SURVEYS 
M. D. Cooper 


INTERNATIONAL RELATIONS 
J. T. Duce C. W. Wright 
E. H. Robie 


TECHNICAL ASSISTANCE 


J. W. Barker A. B. Kinzel 
F. T. Sisco 


NATIONAL WATER POLICY 
E. L. Clark 


ENGINEERING SCIENCES 
A. M. Gaudin R. M. Brick 


SALARY STABILIZATION 
John V. Beall E. H. Robie 


LABOR LEGISLATION 


Francis B. Foley 


NATIONAL ENGINEERS 
Julian Conover M. J. Jameson, Jr. 


ENGINEERS IN CIVIL SERVICE 
W. H. Wagner 


SECRETARIES 
E. H. Robie 


CONSTITUTION AND BY-LAWS 
J. L. Head 


ENGINEERS COUNCIL FOR 
PROFESSIONAL DEVELOPMENT 


Curtis L. Wilson, °52 
J. R. Cudworth, °53 
C. E. Lawall, °54 


COMMITTEES 
Training—D. R. McKeithan, Oct. °52 
Education—Curtis L. Wilson, Oct. 52 
Recognition—Robert L. Hallett, Oct. 52 
Guidance—M. D. Cooper 
Student Deve'opment—Roland D. Parks 


JOINT COMMITTEE ON 
ENGINEERING SOCIETIES 
MONOGRAPHS 
Reed W. Hyde, Oct. °52 
J. I. Laudermilk, ex officio as Chairman 


Technical Publications Committee, 
Oct. °52 


ENGINEERING INDEX 


Frank T. Sisco, °55 





COUNCIL OF THE AMERICAN 
ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


C. Baldwin Sawyer, °52 


O. B. J. Fraser, °52 





AMERICAN DOCUMENTATION 
INSTITUTE 


Francis B. Foley, Jan. °5 





AMERICAN GEOLOGICAL 
INSTITUTE 


J. L. Gillson, *52 
George Fowler, °53 


COMMITTEE ON GLOSSARY OF 
GEOLOGICAL TERMS 
W. T. Schaller 
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PROFESSIONAL BRANCHES AND DIVISIONS 
OFFICERS AND COMMITTEES 





BRANCH COUNCILS 


MINING BRANCH 


R. E. Byler, 53, Chairman (Minerals Beneficiation) 
C. M. Cooley, Acting Secretary 
A. Lee Barrett, 54, (Coal) 
Carroll A. Garner, °53, (Coal) 
E. H. Crabtree, °54, (Minerals Beneficiation) 
Ian Campbell, °54, (Industrial Minerals) 
A. B. Cummins, °53, (Industrial Minerals) 

E. D. Gardner, °53, (Mining, Geology, and Geophysics) 
LeRoy Scharon, °54, (Mining, Geology, and Geophysics) 
R. T. Gallagher, (Mineral Industry Education) 
John H. Ffolliott, (Mineral Economics) 


METALS BRANCH 


R. M. Brick, Chairman, (Institute of Metals) 
Ernest Kirkendall, Secretary 
K. C. McCutcheon, (Iron and Steel) 
T. L. Joseph, (Iron and Steel) 
W. A. Dean, (Institute of Metals) 
Oliver Ralston, (Extractive Metallurgy) 
T. D. Jones, (Extractive Metallurgy) 
Roland D. Parks, (Mineral Economics) 
D. S. Eppelsheimer, (Mineral Industry Education) 


JOURNAL OF METALS 
EDITORIAL ADVISORY COMMITTEE 


H. K. Work, Chairman 


L. F. Reinartz J. S. Smart, Jr. 
W. A. Dean J. C. Kinnear, Jr. 
R. D. Bradford Evan Just 


PETROLEUM BRANCH 


Paul R. Tarnbull, Chairman John S. Bell 
- W. — — Bor we D. V. Carter 
orris Muskat, Vic irman 

John R. McMillan, Vice-Chairman : 7 — 
William E. Stiles, Treasurer ‘= 

Joe B. Alford, Executive Secretary E. N. Van Duzee 
C. R. Dodson, (Mineral Industry G. L. Yates 

Education) L. C. Raymond (Mineral Economics) 
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INSTITUTE OF METALS DIVISION 


Ferrous and Nonferrous Physical Metallurgy 
(By-laws in Transactions, Vol. 156, 1944) 


Established as a Division April 26, 1918 


Walter A. Dean, Chairman 

R. M. Brick, Past-Chairman 
Morris Cohen, Senior Vice-Chairman 

J. H. Seaff, Vice-Chairman 
Ernest Kirkendall, Secretary-Treasurer 


COMMITTEES 


EXECUTIVE 
J. B. Austin, °54 
W. M. Baldwin, Jr., °53 
P. A. Beck, °53 
G. P. Halliwell, °55 
W. R. Hibbard, Jr., 54 
W. E. Mahin, °55 
O. T. Marzke, °55 
C. H. Samans, °54 
A. Squire, °53 


NOMINATING [I Yr.) 

R. M. Brick, Chairman 
E. H. Dix, Jr. E. E. Schumacher 
M. Gensamer C. E. Swartz 


FINANCE (1 Yr.) 
J. D. Hanawalt, Chairman 
K. H. Donaldson N. B. Pilling 
C. F. Floe A. J. Smith 


ANNUAL LECTURE 
(I yr.) 
W. C. Ellis, Chairman 


M. Cohen T. Leontis 
J. H. Hollomon G. A. Moore 


MATHEWSON GOLD MEDAL 
M. B. Bever, Chairman 
A. H. Geisler J. R. Low, Jr. 
B. W. Gonser A. Troiano 


EDUCATION 
R. M. Brick, Chairman 
W. F. Hess Robert Mears 


PUBLICATIONS 
(Oct. 15, 1951 to Oct. 15, 1952) 
M. Gensamer, Chairman 
W. M. Baldwin, Jr. Max Hansen 
P. A. Beck H. H. Hausner 


W. R. Hibbard, Jr. 
J. M. Hodge 

J. R. Low, Jr. 

R. B. Mears 

R. F. Mehl 


M. Cohen 

L. S. Darken 

Pol Duwez 

W. L. Fink 

A. H. Geisler 
T. A. Read 


MEMBERSHIP 
(Terms expire February of year 
indicated) 
W. J. Harris, Chairman, °53 
D. I. Finch, Vice-Chairman, °53 
J. P. Nielsen, Vice-Chairman, °53 
B. L. Averbach, 54 L. K. Jetter, °55 
W. B. Brooks, °53 J. M. Kiefer, °53 
J. E. Burke, °53 R. Maddin, °54 
L. Carapella, 54 F. R. Morral, °53 
>. Edmunds, °55 T. Oberle, °55 
R. L. Fullman, °54 R. A. Quadt, °54 
B. W. Gonser, °53 C. C. Shepard, °53 
A. J. Herzig, °53 J. K. Stanley, °54 
A. Hone, °53 A. M. Talbot, °53 
R. Hultgren, °54 L. W. Thelin, 54 
S. F. Urban 753 


DATA SHEET (I yr.) 
A. I. Blank, Chairman 
. M. Brick E. N. Skinner 
. N. Rhines J. S. Smart, Jr. 
. U. Seybolt D. W. Smith 
E. M. Wise 


PROGRAMS 
(Terms expire February of year 
indicated) 
R. S. Busk, Chairman, °54 
J. H. Scaff, Vice-Chairman Spec. °53 
. D. Chapman, Vice-Chairman Tech. °S4 
A. U. Seybolt, Vice-Chairman 
Supvr. Arrgt. °54 
F. J. Dunkerley, Vice-Chairman 
Phila. °55 
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Pol Duwez, Vice-Chairman 
Los Angeles °55 
B. H. Alexander, °53 V. Pulsifer, °53 
B. L. Averbach, °54 R. A. Quadt, °55 
D. J. Blickwede, 755 T. A. Read, °55 
H. I. Dixon, 755 J. S. Smart, Jr. ” 


POWDER METALLURGY 
J. C. Redmond, Chairman, °54 
J. J. Cordiano, Past-Chairman, °53 
J. F. Kuzmick, Vice-Chairman, °53 
H. H. Hausner, Vice-Chairman and 
Secy. °54 


R. S. Busk, °54 R. Steinitz, 


od 
D. S. Eppelsheimer, 53. D. Turnbull, Pol Duwez, °54 E. F. Swazy, °5 
G. P. Halliwell, °53 H. L. Walker, °54 C. G. Johnson, °53 C. J. Bier, °5 
M. F. Hawkes, ‘54 R. Ward, 53° G. A. Roberts 54 —_C. G. Goetzel, "5 
H. Y. Hunsicker, °55 —_F. H. Wilson, °55 J. F. Sachse, 53. Harold Hirsch, °5 
A. Jones, 55 D. Woodward, °54 4. J. Shaler, °53 J. F. Libsech. 5 
F. M. Linsmayer 754 O. Zmeskal, °54 P. V. Schneider, °55 


3 
4 
5 
5 
5) 
5 


PETROLEUM DIVISION 


Established as a Division March 24, 1922 


Paul R. Turnbull, Chairman 
John R. MeMillan, Vice-Chairman 
Morris Muskat, Vice-Chairman 
William E. Stiles, Treasurer 

Joe B. Alford, Executive Secretary 


408 Trinity 
Dallas, Texas 


COMMITTEES 
EXECUTIVE 


For Executive Committee see 
Branch Council Page No. 10 


EDITORIAL BOARD 


Paul R. Turnbull 
Richard W. French 
Thomas C. Frick 


ADVERTISING 
Bruce Barkis, Chairman 
P. E. Fitzgerald P. H. Jamison 
, © Daggett Gail F. Moulton 


ECONOMICS 
Kenneth E. Hill, Chairman 


EDUCATION 


John C. Calhoun, Jr., Chairman 


Universal 


Building 


PRODUCTION REVIEW 

E. W. Berlin, Chairman 

R. B. Gilmore, Domestic 
Alexander H. Chapman, Foreign 


TECHNOLOGY 
Douglas Ragland, Chairman 
Jack H. Abernathy, Drilling 

E. P. Hayes, Production 
W. H. Justice, Natural Gas 
Milton E. Joy, California 


MEMBERSHIP 


Jack M. Moore, Chairman 


STUDENT ACTIVITIES 


W. S. Morris, Chairman 


PUBLIC RELATIONS 
John P. Hammond, Chairman 
R. A. Morse, Vice-Chairman 
Joe H. Field G. C. MacDonald 
John A. Murphy Mac D. Oliver 
E. K. Schluntz Marshall B. Standing 
H. J. Welge 
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NOMINATIONS 
R. W. French, Chairman 
J. C. Calhoun, Jr. H. F. Beardmore 
H. S. Kelly M. B. Standing 





ILLINOIS BASIN CHAPTER 
L. W. Swanbeck, Chairman 
J. R. Vaughn, Vice-Chairman (Program) 
D. M. Moon, Vice-Chairman 
(Membership) 
R. L. Shick, Secretary-Treasurer 


EXECUTIVE COMMITTEE 
Bob Diggs Brown 
C. A. Hamman R. W. Love 


DIRECTORS 
L. A. Mylius W. C. Riggs 


W. T. Roach 





PACIFIC PETROLEUM CHAPTER 
Wayne E. Glenn, Chairman 
J. Shannon Baker, Secretary-Treasurer 


COUNCIL 
W. E. Glenn 
J. Shannon Baker 
Cc. R. Dodson 
Basil P. Kantzer, Jr. 
M. E. Loy 
C. T. McClure 
R. L. Parsons 
N. Van Wingen, Sr. 
F. L. Wadsworth 


COMMITTEE CHAIRMEN 


Paul Andrews, Student Activity 
Milton E. Loy, Program 
A. B. Dooley, Field Trip 
E. E. Beauchamp, Publicity 
D. M. Bernt, Membership 
L. W. Chasteen, Prod. Statistics 
J. A. Koltz, Journal Secretary 
A. H. Bell, Dinner Dance 
W. E. Larson, Exhibits 
Donald B. O’Neill, Jr. Group 
W. E. Woodruff, Luncheon Meeting 


PETROLEUM TECHNOLOGY COMMITTEE 


S. T. Yuster, Chairman 
W. T. Cardwell, Past Chairman-Advisor 
G. B. Thomas, Jr. R. S. Crog 


1952 LOS ANGELES FALL MEETING 
Joseph Jensen, General Chairman 





WYOMING PETROLEUM CHAPTER 
Sidney B. Richards, Chairman 
R. D. Stottlemeyer, Vice-Chairman 


Program 
F. R. Wheeler 





SAN JOAQUIN VALLEY CHAPTER 
Max C. Eastman, Chairman 
R. P. Mangold, Program Chairman 
Harry Campbell, Secretary 
Cc Davis, Treasurer 


E. A. Armbruster, Membership Chairman 





IRON AND STEEL DIVISION 


Established as a Division 
February 22, 1928 


K. C. McCutcheon, Chairman 
T. L. Joseph, Past Chairman 
J. B. Austin, Vice-Chairman 
E. K. Miller, Vice-Chairman 
T. J. McLoughlin, Vice-Chairman 
Ernest Kirkendall, Secretary-Treasurer 


COMMITTEES 
EXECUTIVE 


J. A. Bowers °54 


R. W. Campbell °54 


Walter Carroll °55 
K. L. Fetters °53 


J. S. Marsh °55 
D. L. McBride "53 


G. B. McMeans °53 


F. L. Toy °54 


H. M. Griffith °55 
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Ex Officiis 
J. J. Golden R. H. Frank 


S. Naismith 


PROGRAM 
B. R. Queneau, Chairman 
D. T. Rogers, Vice-Chairman 
C. L. Altenburger J. G. Mravee 
H. J. Forsyth D. W. Murphy 
D. R. Loughrey Kurt Neustaetter 
G. McMeans J. E. Stukel 
W. E. Marshall M. Tenenbaum 
A. B. Wilder 


HOWE MEMORIAL 
K. C. McCutcheon, Chairman 
F. B. Foley, °56 T. L. Joseph, °54 
H. W. Graham, 755 E. C. Smith, °53 


ROBERT W. HUNT MEDAL 
AND PRIZE 

McCutcheon, Chairman 

V. W. Jones, °56 
J. S. Marsh, °55 


K. C. 
Samuel Epstein, 53 
H. W. Johnson, °54 


J. E. JOHNSON, JR., AWARD 
Kurt Neustaetter, Chairman, °54 
H. F. Dobscha, 53 Samuel Naismith, °56 


B. J. Frost, °55 L. J. Tofft, °55 


BESSEMER STEEL 
A. B. Wilder, Chairman 
. J. Cresswell H. W. Graham 
. J. Dougherty E. R. Holstein 
a nkle W. G. McDonough 
. E. Edwards W. H. Mayo 
. R. Eisenhart J. M. Stone 
. L. Fetters E. B. Story 
G. M. Yocum 


TECHNICAL PUBLICATIONS 
ag 15, 51—Oct. 15, °52) 
A. G. Forrest, Chairman 
M. A. Jones M. Tenenbaum 
E. W. Pierce F. M. Washburn 
T. F. Plimpton Otto Zmeskal 


MEMBERSHIP 
H. E. Johnson, Chairman 
. J. Andberg V. W. Jones 
. M. Baker T. J. McLoughlin 
. H. Blosjo E. E. McGinley 
_R. Brady G. B. McMeans 
. P. Campbell A. K. Moore 


W. H. Carpenter 
Gordon Eatori W. J. Reagan 
W. M. Farnsworth J. M. Stewart 
R. B. Freemann M. Tenenbaum 
E. J. Gardner A. W. Thornton 
J. J. Golden C. Wyman 


NOMINATING 
T. L. Joseph, Chairman 
H. W. Johnsen L. F. Reinartz 
E. K. Miller E. C. Smith 


J. F. Pollack 





ELECTRIC FURNACE STEEL 
COMMITTEE 


COMMITTEES 


EXECUTIVE 

R. H. Frank, Chairman, °52 

Ernest Kirkendall, Secretary 
H. H. Blosjo, 52. TT. J. McLoughlin, °52 
C. W. Briggs, °53 M. J. Meinen, °54 
G. Derge 54 C. F. Staley, °53 
J. P. Gill, °52 H. F. Walther, 52 
M. E. Goetz, °53 Clyde Wyman, °54 


MEMBERSHIP 
T. J. McLoughlin, Chairman 
H. H. Blosjo W. M. Farnsworth 
Clyde Wyman 


CONFERENCE 
W. M. Farnsworth, Chairman, °52 
F. O. Lemmon, Vice-Chairman, 52 
Ernest Kirkendall, Secretary 

S. Arnold, III, °53 J. S. Marsh, °52 
J. H. Baldrey, 53 CC. G. Mickelson, °53 
L. W. Cashdollar, 54 A. C. Ogan, °52 
D. L. Clark, °54 F. St. Vincent, 54 
Wm. Doyle, °54 C. E. Sims, 54 
R. H. Jacoby, °53 G. T. Stowe, 52 
J. Juppenlatz, °52 V. E. Zang, °54 


FINANCE 
R. K. Kulp, Chairman 
W. M. Charman, Jr. V. J. Nolan 
H. E. Orr 


LOCAL ARRANGEMENTS 

Frank Weir, Chairman 
L. R. Burke G. L. Robinson 
N. G. Glanding, Jr. F. St. Vincent 





OPEN HEARTH STEEL COMMITTEE 
(April, °52—April, °53) 
J. J. Golden, Chairman 754 
A. H. Sommer, Past Chairman °53 
L. R. Berner, Vice-Chairman °53 
E. Kirkendall, Secy-Treas. °54 
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D. Buchanan °55 C. F. Henzelman °53 
M. Barrier °53 V. W. Jones °55 
E. Carr °55 T. L. Joseph °53 
. A. Cleary °56 D. R. Loughrey °56 
F. 
M. 
G. 


Franz °53 D. R. Mathews °53 

Griffith °53 G. B. McMeans 56 

Grim °55 A. W. Thornton 56 
H. J. Walker °55 


COMMITTEES 


MEMBERSHIP 
A. W. Thornton, Chairman 
A. K. Moore V. W. Jones 
R. M. Baker J. R. Brady 
J. F. Pollack W. H. Carpenter 
E. E. McGinley G. B. McMeans 


PHYSICAL CHEMISTRY OF STEELMAKING 


C. R. Taylor, Chairman 
L. S. Darken, Secretary 
M. Tenenbaum, Past Chairman 

D. E. Babcock D. J. Girardi 
R. E. Birch N. J. Grant 
F. H. Boulger D. C. Hilty 
R. C. Buehl J. M. Kirkpatrick 
Dennis Carney Shadburn Marshall 
Gerhard Derge D. L. McBride 
L. G. Ekholm E. F. Osborne 
J. F. Elliott R. Schuhmann 
Ralph Farley C. W. Sherman 
S. Feigenbaum T. B. Winkler 


BLAST FURNACE, COKE OVEN 
AND RAW MATERIALS 
COMMITTEE 


Samuel Naismith, Chairman 
Kurst Neustaetter, Vice-Chairman 
C. C. Russell, Vice-Chairman 
R. E. Powers, Secretary 
Ernest Kirkendall, Treasurer 


EXECUTIVE BOARD 
F. V. Devaney C. G. Hogberg 
E. J. Duffy E. H. Rose 
E. J. Gardner L. Tofft 


COMMITTEES 


PROGRAM 
W. E. Marshall, Chairman 
J. E. Eberhardt R. P. Liggett 
F. M. Hamilton J. D. Saussaman 
H. W. Jackman 


C. M. Squarcy 


FINANCE 
R. S. Carey, Chairman 
Britt Day V. J. Nolan 
H. G. Macey H. A. White 
J. S. Wilbur 


MEMBERSHIP 
E. J. Andberg, Chairman 





COAL DIVISION 


Established as a Division 
September 20, 1929 


A. Lee Barrett, Chairman 
Ralph E. Kirk, Chairman-elect 
David R. Mitchell, Secretary-Treasurer 
Professor of Mining 
The Pennsylvania State College 
State College, Pa. 


COMMITTEES 


EXECUTIVE 
The Executive Committee consists of the 
Officers, Chairmen of Committees, and 
nine elected members as follows: 


Until February 1953 Until February 1954 
Henry A. Dierks S. M. Cassidy 
Claude P. Heiner Nelson L. Davis 
Richard H. Swallow J. T. Ryan, Jr. 


Until February 1955 
Frank W. Earnest, Jr. 
Garold R. Spindler 
Elmer R. Kaiser 


MINING 


J. W. Woomer, Chairman 
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SUBCOMMITTEES 


ANTHRACITE MINING METHODS 
John W. Buch, Chairman 
Andrew Allan, Jr. Earl W. Lamb 
George J. Clark Harry W. Monts 
David Crawford Walter ~~ Petzold 
John M. Humphrey, Jr. E. T. Powell 


BITUMINOUS MINING METHODS 
D. L. McElroy, Chairman 
A. W. Asman James C. Gray 
A. J. Breitenstein Wm. J. Jenkins 
Samuel M. Cassidy R. G. Lazzell 
J. F. Core James Dunn Reilly 
D. H. Dowlin George M. Rigg 
Erwin Gammeter Edward Thomas 
Amzi G. Gossard Harry A. Treadwell 


ANTHRACITE OPEN-PIT MINING 
METHODS 
Willis C. Schlaseman, Chairman 
Charles T. Butler William P. Geise 
Francis Chesney A. F. Hutcheson 
F. Edgar Kudlich 


BITUMINOUS OPEN-PIT MINING 
METHODS 


D 
T. C. Cheasley, Chairman 


William L. Burt Walter B. Roe 
Alfred E. Flowers Richard H. Swallow 


SAFETY AND VENTILATION 

C. M. Donahue, Chairman 
George T. Gillison Raymond Mancha 
Donald C. Jones Frank J. Peternell 
Stephen Krickovic Carl A. Peterson 
George E. McElroy Cloyd M. Smith 


MAINTENANCE 
Victor D. Hanson, Chairman 
A. W. Bitner C. D. Rubert 
Kenneth E. Caine Woods G. Talman 
W. M. Calder F. R. Zachar 
Ralph M. Hunter 


PREPARATION 


Raymond E. Zimmerman, Chairman 
SUBCOMMITTEES 


DEWATERING AND DRYING METHODS 
Wm. T. Turrall, Chairman 

H. Wm. Ahrenholz, Jr. George W. Jones 

James Blair James J. Merle 

F. P. Calhoun Vv. F. B 

D. A. Dahlstrom F. M. Stephens, Jr. 

Laning Dress Russell H. Wilmot 


FINE COAL CLEANING 
John Griffen, irman 
William M. Bertholf B. W. Gandrud 


Donald N. Griffin 
H. R. Hagen 


George H. Chapman 
H. B. Charmbury 

W. L. Dennen James Hannigan 
Gerard C. Gambs George H. Kennedy 


COARSE COAL CLEANING 
Jacques M. Vonfeld, Chairman 
H. B. Charmbury J. D. Martin 
Nelson L. Davis W. L. McMorris, Jr. 
A. W. Gaber H. R. Randall 
T. W. Guy Howard R. Stelzriede 
R. E. Joslin G. B. Walker 


UTILIZATION 
J. F. Barkley, Chairman 


SUBCOMMITTEES 


COMBUSTION 
Charles H. Sawyer, Chairman 
Eugene D. Benton Howard A. Herder 
Carroll F. Hardy Raymond C. Johnson 
Wilbur C. Helt Theodore S. Spicer 
Robert L. Sutherland 


CARBONIZATION 
Carl E. Lesher, Chairman 
Robert W. Campbell Frank H. Reed 
Joseph D. Davis Charles C. Russell 
E. J. Gardner 


GASIFICATION 
C. C. Wright, Chairman 
Thomas C. Cheasley John Mitchell 
George D. Creelman L. D. Schmidt 


HYDROGENATION 
J. D. Doherty, Chairman 
E. V. Murphree A. R. Powell 
Joseph Pursglove, Jr. 


NON-FUEL USES 
R. C. Johnson, Chairman 
H. B. Charmbury E. R. Kaiser 
C. A. Reed 


AIR POLLUTION 
H. F. Hebley, Chairman 
R. E. Doherty L. C. 
E. E. Finn 


McCabe 
H. P. Munger 
W. A. Schmidt 


PROGRAM 
Ralph B. Textor, Chairman 
John F. Barkley J. W. Woomer 
M.D. Cooper Raymond E. Zimmerman 


PUBLICATIONS 
H. P. Greenwald, Chairman 
D. H. Davis H. J. Rose 
Carroll F. Hardy G. A. Shoemaker 
Raymond C. Johnson J. A. Younkins, Jr. 
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MEMBERSHIP 
Garald R. Spindler, Chairman 
Arthur Bradbury Harry G. Kennedy 
M. D. Cooper H. E. Mauck 
Nelson L. Davis D. R. Schooler 
J. H. Fulford James W. Stewart 
John T. Griffiths W. L. Wearly 
Charles T. Holland Harold B. Wickey 
Albert M. Keenan H. F. Yancey 


STUDENT INTEREST AND 
WELFARE 
M. D. Cooper, Chairman 
L. I. Cothern D. L. McElroy 
Cadwallader Evans, Jr. E. R. Price 
R. T. Gallagher G. R. Spindler 
Charles T. Holland J. W. Stewart 
Richard Maize H. L. Walker 


NOMINATING 
Carroll F. Hardy, Chairman 
Carroll A. Garner D. R. Mitchell 


PERCY NICHOLLS AWARD 
A. W. Thorson, Chairman, °52 
Thomas Cheasley, °54 
J. B. Morrow, °53 
Thomas A. Marsh, °56 
E. R. Price, °55 


COAL ECONOMICS 

R. M. Fleming, Chairman 
R. L. Anderson K. L. Marshall 
R. P. Bremmer J. W. Morgan 
H. V. Brown R. G. Pfahler 
John Buch C. A. Peterson 
Gerald C. Gambs John P. Weir 
G. B. Gould H. B. Wickey 


JOINT MEETING 
Elmer R. Kaiser, 52 (AIME), Chairman 
George E. Keller, 54 (AIME) 
W. E. Reaser, 55 (ASME) 
A. W. Thorson, 53 (ASME) 





MINERAL INDUSTRY EDUCATION DIVISION 


Established as a Division January 15, 1932 


Harry H. Power, Chairman 
J. R. Van Pelt, Vice-Chairman 
J. Donald Forrester, Secretary-Treasurer 
Missouri School of Mines and Metallurgy, Rolla, Mo. 


COMMITTEES 


EXECUTIVE 
Until February 1953 Until February 1954 
J. Donald Forrester Robert M. Brick 
John P. Spielman George B. Clark 
J. W. Stewart Edward H. Wisser 
Unitl February 1955 
C. J. Christensen 
C. S. Crouse 
E. M. Thomas 
Allison Butts, Past Chairman 


COLLEGE ENROLLMENT 
STATISTICS 
W. B. Plank, Chairman 


EMPLOYMENT CONDITIONS FOR 
~ MINERAL ENGINEERS 
Carl J. Christensen, Chairman 
Kenneth H. Donaldson 
J. George Grunenfelder 
William E. Milligan 
H. Vance White 


GEOLOGY COURSES 

J. W. Vanderwilt, Chairman 
Robert Wesley Brown Edward Sampson 
H. Richard Gault Justin Zinn 


GEOPHYSICS COURSES 

H. W. Straley, II, Chairman 
Everett F. Stratton F. W. Van Tuyl 
R. Maurice Tripp George P. Woollard 


GRADUATE STUDY 
Harold L. Walker, Chairman 
George J. Barker N. H. Manderfield 
Philip B. Bucky Albert B. Stevens 


INDUSTRIAL MINERALS AND 
CERAMICS COURSES 
C. S. Crouse, Chairman 
A. F. Greaves-Walker Allan M. Short 
D. W. McGlashan 
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LATIN-AMERICAN EDUCATION 
RELATIONS 
Edward Steidle, Chairman 
J. C. Fox L. C. Schroller 
E. M. Thomas C. Will Wright 


MEMBERSHIP 
Eugene M. Thomas, Chairman 
The Faculty Sponsors of Student 
Chapters 


METALLURGY COURSES 
E. A. Peretti, Chairman 
Peter E. Kyle Alvin J. Thompson 
John P. Nielson Gerald Van Duzee 


MINERAL DRESSING COURSES 
O. Cutler Shepard, Chairman 
S. R. B. Ceoke H. Gordon Poole 
Edward Martinez R. E. Zimmerman 


MINERAL ECONOMICS 
EDUCATION 
Roland D. Parks, Chairman 


A. Irving Levorsen Paul M. Tyler 
A. K. Snelgrove S. T. Yuster 


MINING COURSES 


J. W. Stewart, Chairman 
George T. Bator 
Stefan Boshkov 


PETROLEUM ENGINEERING 
COURSES 
John C. Calhoun, Chairman 
W. F. Cloud Jack I. Laudermilk 
Charles R. Dodson Charles F. Weinang 


NOMINATIONS 
Allison Butts, Chairman 
Curtis L. Wilson’ A. F. Greaves-Walker 
J. R. Cudworth E. A. Holbrook 


PROGRAMS AND MEETINGS 
Carl J. Christensen, Chairman 
Sam T. Yuster Vernon Scheid 
E. M. Thomas 


PUBLICATIONS 
John P. Nielsen, Chairman 
J. Donald Forrester W. B. Plank 
H. R. Gault W. J. Rundle 





INDUSTRIAL MINERALS DIVISION 


(Nonmetallics) 


Established as a Division March 15, 1935 


Ian Campbell, Chairman 
Robert C. Stephenson, Eastern Vice-Chairman 
Allen Cole, Southeastern Vice-Chairman 
David P. Hale, Jr.. Rocky Mountain Vice-Chairman 
G. H. Waterman, Western Vice-Chairman 
M. F. Goudge, Canadian Vice-Chairman 
James Norton, Secretary-Treasurer 

Mineral Deposits Branch 

U. S. Geological Survey 

Washington 25, D. C. 


COMMITTEES 


EXECUTIVE 
Until February 1953 Until February 1954 
R. M. Foose James A. Barr, Sr. 
J. L. Gillson A. B. Cummins 
R. H. Jahns G. Richards Gwinn 
Until February 1955 
H. M. Bannerman 
W. D. Holland 
G. W. Josephson 


PAPERS AND PROGRAM 
George D. Dub, Chairman 
Sandford S. Cole, Vice-Chairman 
J. E. Allen Will Mitchell, Jr. 
J. G. Broughton T. D. Murphy 
C. F. Deiss L. A. Norman 
J. F. Havard J. A. Pask 
R. H. Jahns R. C. Stephenson 
M. L. Leonardi R. G. Vervaecke 
M. J. Messel R. H. Wightman 
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AUXILIARY PUBLICATIONS 
Bruce C. Netschert, Chairman 
H. M. Bannerman H. I. Smith 
J. A. Barr, Sr. R. W. Smith 


NOMINATING 
A. B. Cummins, Chairman 
R. M. Foose H. A. Meyerhoff 
J. L. Gillson R. W. Smith 


MEMBERSHIP 
A. O. Bartell, Chairman 
James A. Barr, Sr., Vice-Chairman 
W. Aitkenhead Vernon Scheid 
J. H. Jensen J. P. Smith 
Ralph Watson 


1952 FALL MEETING 
R. C. Stephenson, Chairman 
J. A. Barr, Jr. C. F. Deiss 
C. F. Clausen G. D. Dab 
S. F. Cole J. F. Havard 
M. M. Leighton 


MINERAL AGGREGATES 


Thomas D. Murphy, Chairman 
Robert S. Barneyback, Vice-Chairman 


R. E. Brooke P. G. Forman 
E. W. Bauinan R. C. Mielenz 
N. T. Severinghaus 


MILLING METHODS 
Will Mitchell, Jr.. Chairman 
Walter E. Duncan, Vice-Chairman 
R. B. Adair S. H. Ingram 
W. T. Bishop V. L. Mattson 
R. B. Beoth R. G. Vervaeke 


MINERAL ECONOMICS 
L. A. Norman, Jr., Chairman 
W. F. Dietrich, Vice-Chairman 
C. P. Dunbar T. D. Murphy 
S. H. Ingram L. C. Richards 


MINING GEOLOGY 
John E. Allen, Chairman 
T. L. Kesler, Vice-Chairman 
. H. Kuhn R. S. McClellan 
. E. Lamar W. F. Pond 
. T. Lonsdale K. E. Rose 
Ss L. A. Wright 


MINING METHODS 
Randall H. Wightman, Chairman 
H. W. Ahrenholz, Vice-Chairman 

F. I. Bristol R. R. Knill 
R. T. Gallagher Cc. B. Mould 
G. F. Jenkins Bernard York 


CEMENT, LIME & GYPSUM 
John F. Havard, Chairman 
Orville E. Jack, Vice-Chairman 
C. F. Clausen H. L. Waldthausen 
A. I. Edwards Irving Warner 
Bror Nordberg C. C. Van Zandt 


CERAMIC MATERIALS 
Joseph A. Pask, Chairman 
Lane Mitchell, Vice-Chairman 
G. J. Biddle J. C. Sullivan 
A. L. Harris Louis Moyd 
J. C. Hicks Mrs. Louis Moyd 
L. A. Wright 


CHEMICAL RAW MATERIALS 
M. L. Leonardi, Chairman 
O. M. Wicken, Vice-Chairman 
J. F. Bell H. R. Mosley 
G. D. Dub J. P. Perry 
J. D. Gordon, Jr. F. D. Shay 
R. M. Grogan W. C. Weber 


DIMENSION STONE & SLATE 
Charles F. Deiss, Chairman 
J. B. Lerd, Vice-Chairman 
O. Bowles G. W. Josephson 
R. A. Fletcher W. F. Mullen 
G. M. Schwartz 


FILLERS, FIBERS & PIGMENTS 
Michael J. Messel, Chairman 
Delmar H. Larsen, Vice-Chairman 
C. Borror K. C. Laylander 
O. Bowles W. B. Millar 
R. B. Ladoo G. G. Schuknecht 


RARE MINERALS 
Richard H. Jahns, Chairman 
Gordon H. Chambers, Vice-Chairman 
J. B. Hanley A. Montgomery 
C. E. Hunter Stephen Shelton 
H. S. Spence 


BYLAWS AND ORGANIZATION 
Richard J. Lund, Chairman 

J. V. Beall R. M. Foose 

Oliver Bowles J. L. Gillson 

Ian Campbell H. I. Smith 
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MINERALS BENEFICIATION DIVISION 


Established as a Division February 16, 1948 


E. H. Crabtree, Jr., Chairman 
Donald W. Scott, Associate Chairman 

S. D. Michaelson, Regional Vice-Chairman 
Will Mitchell, Jr.. Regional Vice-Chairman 
William B. Stephenson, Secretary-Treasurer 

Allen-Sherman-Hoff Pump Co. 

259 Lancaster Avenue 
Wynnewood, Pa. 
Raymond E. Byler, Past Chairman 


COMMITTEES 


NOMINATING 


E. H. Rose, Chairman 
Raymond E. Byler Grover J. Holt 
E. W. Engelmann J. F. Myers 

S. J. Swainson 


EDUCATION 


H. Rush Spedden, Chairman 
S. R. B. Cooke Frank R. Milliken 
Fred D. DeVaney A. W. Schlechten 
F. M. Lewis William T. Turrall 
G. V. Woody 


MEMBERSHIP 


J. P. Bonardi, Chairman 

S. R. B. Cooke, Vice-Chairman 

Stuart A. Falconer, Vice-Chairman 
Nicholas H. Manderfield, Vice-Chairman 

D. N. Vedensky, Vice-Chairman 
Nathaniel Arbiter A. W. Fahrenwald 
Jay A. Carpenter Harold T. Herivel 
Melvin A. Cook James H. Jacobs 
J. B. Cunningham Vernon L. Mattson 
Joseph Daniels David R. Mitchell 
George M. Darby David W. Mitchell 
Stephen E. Erickson Thomas M. Morris 

Oscar F. Tangel 


PAPERS AND PUBLICATIONS 


M. D. Hassialis, Chairman 
S. R. B. Cooke S. D. Michaelson 
F. M. Lewis T. M. Morris 


Frank W. McQuiston H. Rush Spedden 


PROGRAM 


Donald W. Scott, Chairman 
Nathaniel Arbiter Neil Plummer 
Wayne Dowdey Robert Powers 
James E. Lawver Francis Tartaron 
Frank Milliken Norman Weiss 


Tom Ban 


SYMPOSIUM 


Francis Tartaron, Chairman 
Fred DeVaney, Vice-Chairman 
S. E. Erickson 


CONCENTRATION 
Norman Weiss, Chairman 
P. H. Ensign, Vice-Chairman 
V. Brough J. R. Clarkson 
W. R. Van Slyke 


CRUSHING AND GRINDING 
Neil Plummer, Chairman 
David P. Hale, Jr., Vice-Chairman 
F. E. Briber, Jr. W. H. Keener 
H. K. Martin 


MATERIALS HANDLING 
Frank Milliken, Chairman 
Walter Snavely, Vice-Chairman 
R. M. P. Hamilton Neil Plummer 
Ralph B. Utt 


OPERATING CONTROL 
James E. Lawver, Chairman 
E. W. Gieseke, Vice-Chairman 
Robert Berg Felix J. Losson, Jr. 
Arthur P. Wichmann 


PYROLYSIS & AGGLOMERATION 
Robert E. Powers, Chairman 
J. L. Lake, Vice-Chairman 
A. F. Hilleke K. C. McCutcheon 
A. A. Nilsen 


SOLIDS-FLUIDS SEPARATION 
Wayne L. Dowdey, Chairman 
Frank Weems, Vice-Chairman 

Orville Lyons G. Sherrerd, Jr. 
Ray Thompson 


SOLUTION AND PRECIPITATION 
Nathaniel Arbiter, Chairman 
Fred Frick, a 
Sam Korman . H. McLeod 
Oscar Tange 


Paris 
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EXTRACTIVE METALLURGY DIVISION 


Established as a Division November 17, 1948 


T. D. Jones, Chairman 
O. C. Ralston, Past Chairman 
R. R. McNaughton, Chairman-elect 
B. W. Gonser °53, Vice-Chairman 
P. T. Stroup °54, Vice-Chairman 
Ernest Kirkendall, Secretary 
27 West 39th Street, New York City 


COMMITTEES 


ALUMINUM AND MAGNESIUM 
H. W. St. Clair, Chairman 
D. N. Beetem C. P. Love 
D. L. Colwell L. M. Pidgeon 
J. Krenzke R. S. Sherwin 
P. T. Stroup 


EXECUTIVE 


1953 
R. B. Caples 
A. C. Loonam ; 
1954 F. 
R. D. Bradford 
L. P. Davidson 
1955 
J. C. Kinnear, Jr. 
J. D. Sullivan 


REDUCTION AND REFINING OF 
COPPER AND NICKEL 
J. G. Leckie, Chairman 
R. R. Burns E. R. Marble 
MEMBERSHIP E. W. Donahue R. H. Miller 


, M. G. Fowler D. L. Ogden 
R. D. Bradford, Chairman 7 - 
H. L. Johnson, Secretary W. H. Goodrich R. D. Parker 


». A. Barnard R. R. McNaughton 1% W. Kemp -* _—— 

. H. Bunce M.M. Neale £ R Lovell Li Schl a 

. C. Feddersen A. W. Schlechten ee - oen 
. Harms F. P. Sinn 

. C. Kinnear, Jr. J. D. Sullivan 

>. R. Kuzell R. A. Young 
C. Long S. R. Zimmerley 


ECONOMICS AND STATISTICS 


Felix Wormser, Chairman 


E. V. Gent J. D. MacKenzie 


F. H. Hayes P. D. Merica 

J. L. Head D. A. Rhoades 

D. M. Liddell C. N. Schuette 
G. M. Wiles 


NOMINATING 
Cc. C. Long, ~— 
. B. Caples so 
- R. McNaughton J. D. Sullivan 5 ECTROLYTIC EXTRACTIVE 


PROCESSES 


PAPERS AND PROGRAM 


P. T. Stroup, Chairman 

. P. Davidson J. C. Kinnear, Jr. 

. R. Drummond J. G. Leckie 

. W. Gonser H. W. St. Clair 

. H. Kellogg H. A. Tobelmann 
F. E. Wormser 


TECHNICAL PUBLICATIONS 

J. Glasser, Chairman 
. R. McNaughton S. F. Ravitz 
J. D. Sullivan 


P. R. Drummond, Chairman 

T. H. Weldon, Vice-Chairman 
H. E. Bakken S. Mellgren 
E. S. Bardwell W. L. Miles, Jr. 
T. K. Graham A. J. Phillips 
H. R. Hanley S. Skowronski 
C. L. Mantell R. H. Waddington 

W. G. Woolf 


HYDROMETALLURGY 

H. A. Tobelmann, Chairman 
J. A. Barr N. Herz 
C. H. Benedict H. C. Kenny 
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H. E. Keyes K. K. Kelley 
F. W. McQuiston A. J. Phillips 
C. Kettering L. M. Pidgeon 
J. D. Sullivan Wm. Roe 
A. L. Ter Braake 
Jean Verdussen 
W. G. Woolf 


R. Schumann, Jr. 
F. Stephens, Jr. 
P. T. Stroup 

S. F. Urban 


. Byler 
. Chapman 
Clemmer 
. HL Cody 
T. B. Counselman 
L. P. Davidson 
Frank Forward 


LEAD AND ZINC 

L. P. Davidson, Chairman 
W. T. Isbell, Vice-Cha‘rman 
H. Bunce Y. E. Lebedeff 
B. Caples 

. C. Feddersen 

. L. Hallows 
= # 
¢. 
. L. 


PYROMETALLURGY 


J. C. Kinnear, Jr., Chairman 
. D. Bradford L. L. McDaniel 
. B. Caples R. R. McNaughton 
. C. Feddersen S. M. Shelton 
. D. I. Honeyman E. A. Slover 
. G. Knickerbocker FE. McL. Tittmann 


R. R. McNaughton 
B. L. Sackett 
E. McL. Tittmann 
W. G. Woolf 
R. A. Young 


Hanley 


Jephson TITANIUM AND UNCOMMON 


METALS 


B. W. Gonser, Chairman 

Barth F. B. Litton 
Ira Hearn Wm. Opie 
A. R. Kaufmann M. J. Udy 
W. J. Kroll F..S. Wartman 


Johnson 


. G. Knickerbocker 


BPO Bat > by oy bs 


PHYSICAL CHEMISTRY OF Ww. J. 
EXTRACTIVE METALLURGY 
H. H. Kellogg, Chairman 
N. Arbiter, Vice-Chairman 





MINERAL ECONOMICS DiVISION 


Established as a Division December 15, 1948 


Evan Just, Chairman 
Richard J. Lund, Past Chairman 
Granville S. Borden, Vice-Chairman 
J. K. Richardson, Vice-Chairman 
S. H. Williston, Vice-Chairman 
Allan Matthews, Secretary-Treasurer 
National Security Reseurces Board 
17th and Pennsylvania Ave., N.W. 
Washington 25, D. C. 


EXECUTIVE COMMITTEE 
Until Feb. 1953 Until Feb. 1954 
R. J. Bradley Russell H. Bennett 
W. W. Mein, Jr. G. W. Josephson 
Simon D. Strauss S. G. Lasky 

Until Feb. 1955 
Gilbert H. Cady 
Roland D. Parks 


COMMITTEE CHAIRMEN 
James K. Richardson, Papers and 
Programs 
Roland D. Parks, Membership 
Richard J. Lund, Nominating 


Herbert A. Franke, Auxiliary 
Publications 
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MINING, GEOLOGY, AND GEOPHYSICS DIVISION 


Established as a Division September 27, 1949 


LeRoy Scharen, Chairman 
C. M. Cooley, Secretary 
29 West 39th Street 
New York 18, N. Y. 


EXECUTIVE COMMITTEE 
E. D. Gardner, Chairman 
John S. Brown Theodore Koulomzine 
V. H. Clarke W. C. Lawson 
J. D. Forrester Le Roy Scharon 


NOMINATING COMMITTEE 
E. D. Gardner, Chairman 
D. M. Davidson Sherwin F. Kelly 
H. Heover, Jr. J. M. Riddell 
P. Shenon 





MINING SUBDIVISION 





E. D. Gardner, Chairman 
Tell Ertl, Secretary 


COMMITTEES 


EXECUTVE 
E. D. Gardner, Chairman 
V. H. Clarke 
Tell Ertl 
W. C. Lawson 


ALLUVIAL MINING 
Charles M. Romanowitz, Chairman 
Norman Cleaveland W. H. S. McFarland 
Arthur F. Daily Charles Merrill 
Vance R. Fenton Ernest N. Patty 
R. E. Franklin Jay P. Wood 


OPEN CUT MINING 
J. Murray Riddell, Chairman 
R. M. Belliveau E. A. Friedman 
B. R. Coil W. H. Geodrich 
J. P. Courtright C. E. McManus 
R. M. Dickey L. F. Pett 
E. J. Fearing L. J. Severson 
D. S. Young 


BLOCK CAVING 
R. H. Wightman, Chairman 
John F. Buchanan F. S. McNicholas 
Martin K. Hannifan Gerald Sherman 
Robert W. Hughes H. Carroll Weed 
K. V. Lindell 


LONG-HOLE DRILLING AND SUB- 
LEVEL CAVING 


Lamar Weaver, Chairman 
Albert Mendelsohn 


TOP SLICING 
E, P. Pfleider, Chairman 
Cc. W. Allen Lucien Eaton 
A. T. Anderson J. J. Foucault 
R. W. Braund E. M. Norris 


ROOM AND PILLAR OR STOPE 
AND PILLAR 
S. S. Clarke, Chairman 
It. C. O. Dale 
C. A. R. Lambly 


M. J. Lan 
R. J. Linney ow 


SHRINKAGE AND SQUARE-SET 
STOPING 
J. B. Haffner, Chairman 
A. G. Bigley C. H. Johnson 
T. P. Billings J. C. Kieffer 
J. P. Caulfield W. S. Row 
W. P. Crawford T. Alfred Snedden 
W. P. Goss T. M. Waterland 


CUT AND FILL MINING 


Herman J. Mutz, Chairman 


John Edgar 

W. A. Knoll 

H. E. Krumlauf 
W. N. Matheson, Jr. 


HOISTING 
Harlan A. Walker, Chairman 
J. P. Caulfield F. C. Jaccard 
Darrell Gardner H. J. Mutz 
R. E. Hobart, Sr. Russell Sage 


HAULAGE 
Charles A. R. Lambly, Chairman 
J. R. Giegerich S. W. McDougall 
L. M. Kinney R. T. Maurrill 
Fred Stewart 


J. D. McAuliffe 
N. A. O’Dennell 
S. E. Quayle 
E. G. Ross 
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MECHANICAL LOADING AND 
CONVEYING 
Lewis E. Young, Chairman 
C. K. Bain M. H. Fies 
A. W. Beck, Jr. E. H. Miller 
J. W. Buch R. D. Satterley 
S. S. Clarke C. W. Thompson 


DRAINAGE 
Gloyd M. Wiles, Chairman 
0. W. Bilharz J. C. Kinnear, Jr. 
W. P. Goss W. E. Romig 
F. H. Stewart 


DRILLING AND BLASTING 
E. R. Borcherdt, Chairman 
Vinton H. Clarke K. V. Lindell 
George L. Craig H. Carroll Weed 


EXPLORATION DRILLING 
Robert D. Longyear, Chairman 
B. R. Coil C. H. Johnson 
J. J. Collins P. J. Shenon 
Frank Ebbutt F. C. Sturges 


SUBSIDENCE AND MECHANICS 
OF ROCK STRUCTURE 
Philip B. Bucky, Chairman 


Leonard Obert 
Stephen Royce 
L. M. Scofield 


B. R. Coil 
H. C. Livingston 
H. J. Mutz 


AUXILIARY PUBLICATIONS 
Ross D. Leisk, Chairman 
M. C. Brown G. T. Harley 
John Edgar R. S. Hooper 
Rollin Farmin R. W. Hughes 


PAPERS AND PROGRAM 
Tell Ertl, Chairman 
Frank Coolbaugh L. T. Postle 
E. A. Jones C. L. Richards 
P. Joralemon Maynard Van Ornum 
L. M. Kinney H. C. Weed 


MEMBERSHIP 
Leland A. Walker, Chairman 
John J. Curzon P. R. Bradley, Jr. 


GEOLOGY SUBDIVISION 


J. D. Forrester, Chairman 
John S. Melvin, Secretary 








COMMITTEES 
EXECUTIVE 


J. Donald Forrester, Chairman 
John H. Melvin, Secretary 


John S. Brown Ralph Tuck 
AUXILIARY PUBLICATIONS 


Edward Wisser, Chairman 
A. L. Anderson Charles Meyer 
R. H. McConnell James A. Noble 


PAPERS AND PROGRAM 
Edward L. Clark, Chairman 
Roy P. Full Harold A. Powers 
Olaf Jenkins Vernon E. Scheid 
Vincent D. Perry A. K. Snelgrove 
J. R. Van Pelt 


MEMBERSHIP 
Clayton G. Ball, Chairman 
Carl Tolman F. S. Turneaure 





GEOPHYSICS SUBDIVISION 


LeRoy Scharon, Chairman 
Florence Robertson, Secretary 
St. Louis University 
3621 Olive St., St. Louis 8, Mo. 


COMMITTEES 


EXECUTIVE 
LeRoy Scharon, Chairman 
Sherwin Kelly Theodore Koulomzine 
Florence Roberston 


PAPERS AND PROGRAM 
Theodore Koulomzine 
Basil Wilson 
E. W. Westrick 
H. V. Warren 





AUXILIARY PUBLICATIONS 
Florence Robertson, Chairman 
R. R. Heinrich LeRoy Scharon 


MEMBERSHIP 
Homer Jensen, Chairman 
George Adair Sherwin F. Kelly 


NOMINATING 
Sherwin F. Kelly, Chairman 
Paul Bird D. Wantland 
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OFFICERS AND COMMITTEES OF LOCAL SECTIONS 


COUNCIL OF SECTION DELEGATES 


Jack A. Crichton, Chairman 
Allen T. Cole, Vice-Chairman 
M. I. Signer, Secretary 


EXECUTIVE COMMITTEE 
W. C. Leonard, North Pacific 
W. K. Beck, Cleveland 
W. W. Leonard, Southwest Texas 


DELEGATES 
Alaska—Robert M. Chapman 
Arizona—J. B. Cunningham 
Black Hills—James O. Harder 
Boston—R. Schumann, Jr. 
Carlsbad Potash—E. W. Douglass 
Central Appalachian—Charles T. Holland 
Chicago—H. A. White 
Cleveland—W. K. Bock 
Colorado—M. I. Signer 
Columbia—Lewis A. Grant 
Connecticut—Lewis E. Thelin 
Delta—Raymond B. Kelly, Jr. 
Detroit—Frederick P. Bens 
East Texas—W. W. Leonard 
El Paso Metals—Eugene M. Thomas 
Florida—Allen T. Cole 
Gulf Coast—H. E. Treichler, Jr. 
Kansas—G. L. Yates 
Lehigh Valley—R. T. Gallagher 
Mid Continent—J. N. McGirl 
Minnesota—Eugene P. Pfleider 
Montana—F. W. Strandberg 
Nevada—J. C. Kinnear, Jr. 

New York—Philip D. Wilson 
North Pacific—W. C. Leonard 
North Texas—Jack A. Crichton 
Ohio Valley—John H. Melvin 
Oklahoma City—J. H. Field 
Oregon—D. H. Beetem 

Penn. Anthracite—Henry Dierks 
Permian Basin—Jack M. Moore 
Philadelphia—A. A. Bradd 
Pittsburgh—Linwood Thiessen 

San Francisco—Walter L. Penick 
St. Louis—Clyde S. Smith 
Southeast—E. H. Rose 

Southern California—Basil Kantzer 
Southwest Texas—Harry D. Vaughan 
Southwestern Alaska 
Southwestern New Mexico—J. W. Faust 
TriState—J. C. Stipe 

Upper Peninsula—Roy W. Drier 
Utah—Whitman G. Rouillard 
Washington, D. C.—Paul M. Tyler 


Wyoming—Henry G. Fisk 


ALASKA 
Established November 19, 1947 
Regular meetings fourth Monday of each 
month except June, July, and August 


Donald J. Cook, Chairman 
Robert M. Chapman, Vice-Chairman 
Robert E. Shafer, Secretary-Treasurer 
Box 1170 
Fairbanks, Alaska 
Robert M. Chapman, Section Delegate 


COMMITTEES 


MEMBERSHIP 
Douglas B. Colp, Chairman 
Earl Beistline L. M. Anthony 


LIBRARY 
Bond Tabor, Chairman 
Robert Saunders Eugene Davis 





ARIZONA 
Established July 10, 1915 


Wesley P. Goss, Chairman 
Lyle M. Barker, First Vice-Chairman 
J. A. Richards, Second Vice-Chairman 
John F. Buchanan, Secretary-Treasurer 
Magma Copper Co. 
Superior, Arizona 
J. B. Cunningham, Section Delegate 


Directors 
H. F. Mills 
A. P. Morris 
J. B. Pullen 


. Barr 

. Chapman 
. Coil 

. Dickie 


o 
a 
a 


rdner 
. Lawson 
. Mills 
D. Brittain 


AgvOmend> 
FeO ron 
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Past Chairmen 
A. Mendelsohn P. D. I. Honeyman 
C. R. Kuzell 


Morenci Subsection 
J. Urban Larson, Chairman 
Richard T. Moolick, Program Chairman 
Robert E. Mann, Secretary-Treasurer 


Ajo Subsection 
J. W. Byrkit, Chairman 
Orazio Fenzi, Vice-Chairman 
F. W. Denny, Secretary-Treasurer 


TECHNICAL DIVISIONS 
I—Mining Geology 
C. A. Anderson, Chairman 
S. S. Williams, Secretary 
II.—Underground Mining 
A. B. Robb, Chairman 
III.—Open Pit Mining 
J. R. Watts, Chairman 
J. L. Carne, Secretary 
IV.—Ore Dressing 
E. G. Lewis, Chairman 
V.—Smelting 
F. H. Day, Chairman 
J. B. Cunningham, Secretary 


BLACK HILLS 
Established December 18, 1936 


John W. Mitchell, Chairman 
Sidney M. Runke, First Vice-Chairman 
A. L. Slaughter, Second Vice-Chairman 

Arthur J. Rice, Secretary-Treasurer 
P. O. Box 380 
Lead, So. Dakota 
James O. Harder, Section Delegate 
John W. Mitchell, Alternate 


COMMITTEES 


EXECUTIVE 
Above Officers and 
E. H. Stevens Gerald A. Munson 
William C. Campbell James O. Harder 


MEMBERSHIP 
Gerald Van Duzee, Chairman 
Frank M. Howell A. I. Johnson 
David M. Middleton 


STUDENT AFFAIRS 
Elmer R. Drevdahl, Chairman 
John Gries Fremont Clark 








BOSTON 
Established September 20, 1911 
Meets First Monday of each month 
October to May inclusive 


Roland D. Parks, Chairman 
Peter Kosting, Vice-Chairman 
R. Schumann, Secretary-Treasurer 
Massachusetts Institute of Technology 
Cambridge 39, Mass. 
R. Schumann, Section Delegate 


EXECUTIVE COMMITTEE 
A. M. Gaudin R. Schumann, Jr. 
Roland T. Parks Harrison I. Dixon 
John Wulff 


H. Rush Spedden, Student Adviser 
A. M. Gaudin, Chairman, 
Membership Committee 





CARLSBAD POTASH 
Established September 19, 1946 
Meets third Thursday of each month 
except July and August 


G. C. Weaver, Chairman 
W. P. Wilson, First Vice-Chairman 
H. P. Clark, Second Vice-Chairman 
H. N. Clark, Secretary-Treasurer 
Box 31, Carlsbad, New Mexico 
E. W. Douglass, Section Delegate 
W. P. Wilson, Alternate 


Committee Chairmen 
D. S. Libbey, Entertainment 
H. P. Clark, Membership 





CENTRAL APPALACHIAN 
Established October 17, 1940 


Fred K. Prosser, Chairman 
George R. Higinbotham, Vice-Chairman 
C. H. Hodgson, Vice-Chairman 
G. R. Spindler, Vice-Chairman 
Charles T. Holland, Secretary-Treasurer 
P. O. Box 836, Blacksburg, Va. 
Charles T. Holland, Section Delegate 


EXECUTIVE COMMITTEE 
Rhesa M. Allen 
James B. Benson 
C. R. Bourlund 

L. I. Cothern 
George E. Keller 
John T. Parker 
H. O. Zimmerman 





CHICAGO 
Established February 26, 1914 
Holds dinner meeting first Wednesday 
of each month, October to May inclusive, 
at the Chicago Bar Association 
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W. E. Mahin, Chairman 
C. M. Squarcy, Secretary-Treasurer 
Inland Steel Co. 
East Chicago, Indiana 
H. A. White, Section Delegate 


PAST CHAIRMEN 
H. A. Herder H. A. White 
T. S. Washburn H. W. Johnson 
Roy A. Lindgren 


COMMITTEE CHAIRMEN 
James Halley, Program 
Dennis Carney, Membership 
C. H. Samans, Service Representative 
W. P. Ruemmler, Publicity 
H. M. St. John, Student Relations 
W. John King, Student Relations 
Wm. Schweickhardt, Reception 


JUNIOR ENGINEER REPRESENTATION 
Fred G. Jaicks 


INTER-SOCIETY REPRESENTATIVES 
R. E. Laub G. M. White 


INTER-SOCIETY ALTERNATES 
A. Forrest F. L. Warner 


MEMBERS AT LARGE 
C. G. Ball P. R. Nichols 
L. R. Berner M. E. Nickel 
A. J. Cochrane M. Tenenbaum 
D. L. Colwell R. Tietig, Jr. 
John Hornack F. J. Tokar 


UNIVERSITY REPRESENTATIVES 
G. J. Barker, Wisconsin 
P. A. Beck, Notre Dame 

G. M. Enes, Purdue 
H. L. Walker, Illinois 
O. Zmeskal, Illinois Tech. 


CLEVELAND 
Established April 17, 1936 


Milton Tilley, Chairman 
Vernon Kalan, Vice-Chairman 
James P. Hontas, Secretary 

3679 Woodridge Road 
Cleveland 21, Ohio 
William Baldwin, Jr., Treasurer 
W. K. Bock, Section Delegate 


EXECUTIVE COMMITTEE 
Charles Junge G. M. Cover 
R. Ricksecker 


COMMITTEE CHAIRMEN 
R. F. Hehemann, Membership 
G. M. Cover, Program 
E. J. Whittenberger, Publicity 





COLORADO 
Established May 23, 1913 


J. Paul Harrison, Chairman 
George R. Harris, Vice-Chairman 
Ben H. Parker, Secretary-Treasurer 

Boston Building 
Denver 2, Colorado 
M. I. Signer, Section Delegate 


DIRECTORS 
C. E. Dobbin Harvey Matthews 
Frank J. Maloit George Rupp 
J. W. Vanderwilt 


COMMITTEES 


PROGRAM 
Lee Scott, Chairman 
W. J. Coulter John Vanderwilt 
B. H. Parker Cc. L. Barker 
W. L. Miles, Jr. 


VIOLA VESTAL COULTER 
FOUNDATION SCHOLARSHIP 
Ed Dickerman, Chairman 
John Vanderwilt M. I. Signer 


STUDENT SECTION ESSAY AWARD 
J. V. Thompson, Chairman 
C. B. Carpenter Franklin Coolbaugh 
T. S. Harrison Max Bowen 
Judson Hubbard 


MEMBERSHIP 
A. H. Patten 


INTER-MOUNTAIN (CLIMAX) 
SUBSECTION 
B. B. Greenlee, Chairman 
F. J. Windolph, Vice-Chairman 
E. A. Tyler, Secretary 

422 East 9th Street 
Leadville, Colorado 

R. E. Radabaugh, Treasurer 


SAN JUAN SUBSECTION 
J. W. George, Chairman 
R. D. Van Zante, Vice-Chairman 
H. R. Wardwell, Secretary-Treasurer 
1560 Main Street 
Grand Junction, Colorado 


PIKES PEAK SUBSECTION 
D. A. Carter, Chairman 
P. V. H. Svendsen, Vice-Chairman 
B. H. Slothower, Secretary-Treasurer 
Golden Cycle Corp. 
Cripple Creek, Colorado 
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COLUMBIA 


Established November 24, 1911 
Holds meetings first Friday of each 
month except July and August 


W. W. Staley, Chairman 
D. L. Myers, Secretary-Treasurer 
3427 W. Kiernan 
Spokane, Washington 
Lewis A. Grant, Section Delegate 


COMMITTEE CHAIRMEN 
R. A. Watson, Program 
J. W. Lowry, Membership 


Northwest Industrial Minerals and 
Metals Branch Conference 
Spokane, May 1952 
R. G. Vervaeke, Chairman 
F. R. Morral, Assistant Chairman, 
Metals Branch 


George Waterman, Assistant Chairman, 
North Pacific Section 


A. O. Bartell, Assistant Chairman, 
Oregon Section 


W. S. Peterson, Program Chairman 


COEUR D'ALENE SUBSECTION 
J. C. Kieffer, Vice-Chairman 
N. J. Sather, Asst. Secretary 


SOUTHERN IDAHO SUBSECTION 
E. B. Douglas, Vice-Chairman 
H. W. Marsh, Asst. Secretary 





CONNECTICUT 
Established September 30, 1947 


Holds meetings second Wednesday, 
October, December, February and 
April 


David H. Thompson, Chairman 
Leon W. Thelin, Vice-Chairman 
William E. Milligan, Secretary-Treasurer 
Yale University, New Haven, Conn. 


Lewis E. Thelin, Section Delegate 


COMMITTEE CHAIRMEN 
Delmar E. Trout, Publicity 
William Mounce, Membership 

F. H. Wilson, Member at Large 


DELTA 
Established September 18, 1946 


Holds meetings second Tuesday each 
month except June, July and August 


Raymond B. Kelly, Jr. Chairman 
Joseph F. Homer, Vice-Chairman 
Joel A. Battle, Jr. Vice-Chairman 
Albert L. Vitter, Jr., Secretary 
800 California Co. Bldg. 

New Orleans, La. 

Charles A. Capps, Treasurer 
John M. Dillon, Jr., Journal Secretary 
Raymond B. Kelly, Jr., Section Delegate 


DIRECTORS 
Harold F. Winham E. H. Van Duzee 
Murray Hawkins, Jr. 
James E. R. Sheeler 
Fred E. Simmons, Jr. 


COMMITTEES 


PUBLICATION 
John M. Dillon, Jr., Chairman 
Burton W. Aulick 


ACTIVITY 
Robert S. Sullins, Chairman 
B. W. Aulick H. C. Loebr 
A. F. Eggleston James McLaurin 
L. A. J. Monroe 


MEMBERSHIP 
Alfred H. Glenn, Chairman 
W. H. Ashby F. E. Jones 
W. D. Clift Adam Perez 
R. N. Crews D. A. Schmeeckle 


HOUSE 
L. D. Jones, Chairman 
W. L. Reed W. G. Snoddy 
jJ. B. Ross W. B. Vice, Jr. 


PROGRAM 
E. L. Paramore, Chairman 
Russell Lewis J. L. Shea 
J. A. Rorison R. S. Sullins 
C. J. Ward 


MISSISSIPPI SUBSECTION 
T. Hardy Jackson, Jr., Chairman 
John A. Rogers, First Vice-Chairman 
J. D. Lowrie, Second Vice-Chairman 
Oliver Jones, Secretary-Treasurer 
The Pure Oil Co. 
Natchez, Miss. 


Board of Directors 
J. O. Crowe R. F. Moore 
W. McEver J. B. Tipps 
J. K. Wright, Past Chairman 
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DETROIT 
Established February 18, 1936 


Holds meetings third Monday of each 
month except June through September 


F. P. Bens, Chairman 
H. Moser, Vice-Chairman 
E. F. Engle, Secretary 
Carboloy Co., Inc. 
Detroit, Michigan 
B. B. Beckwith, Treasurer 
¥. P. Bens, Section Delegate 


EXECUTIVE COMMITTEE 

. D. Chapman 
. Dofter 
. Corton 
. Moser 

. B. Beckwith 

H. Anderson 


PROGRAM COMMITTEE 


H. Moser, Chairman 


D. Frey 

N. Lazar 

M. Semchyshen 
E. Engle 

F. P. Bens 





EAST TEXAS 
Established April 18, 1940 


Holds meetings second Tuesday of each 
month except July through September 


Roland K. Thies, Chairman 
A. H. Crawford, Vice-Chairman 
Joseph A. Morris, Secretary-Treasurer 
Magnolia Petroleum Co. 
Box 312 
Kilgore, Texas 
W. W. Leonard, Section Delegate 


DIRECTORS 
Harry Pistole 
Rob D. Trimble J. A. Walker 
W. R. Mays P. J. Lehnhard 


COMMITTEE CHAIRMEN 
Wayne L. McCann, Program 
Gene L. Scheirman, Membership 


H. L. Long 





EL PASO METALS 
Established March 25, 1927 


meetings second Wednesday of 
each month 


Holds 


C. S. Harper, Jr.. Chairman 
B. B. Kunkle, Vice-Chairman 
Guy E. Ingersoll, Secretary-Treasurer 
Texas Western College 
912 W. Yandell Blvd. 
El Paso, Texas 


Eugene M. Thomas, Section Delegate 
Guy E. Ingersoll, Alternate 


DIRECTORS 
A. A. Collins H. W. Foester 
W. W. Long J. C. Rintelen, Jr. 
P. H. Hale H. F. Kannady 
B. D. Roberts A. F. Horle 


COMMITTEES 


MEMBERSHIP 
Earle W. Donahue, Chairman 
Ernest A. Hase 
Leroy G. Hetrick 
Carl T. Ivey 
Robert J. Benson 
Ariel F. Horle 


MEETING ARRANGEMENTS 
Guy E. Ingersoll Louis Laurel 


PROGRAM 
February—Frank J. Christensen 
March—J. C. Rintelen, Jr. 
April—Ben D. Roberts 
May—Mallory L. Miller 
September—A. L. Washburn 
October—Randolph S. Murray, Jr. 
November—Eugene M. Thomas 
December—Paul F. Deisler 
January—Russell R. Whittington 


RECEPTION 
Ralph L. Hennebach, Chairman, 


PUBLICITY 
H. F. Kannady, Chairman 





FLORIDA 
Established September 27, 1949 


Holds meetings the first Monday of each 
month 


Ernest W. Greene, Chairman 
Orrin Hughitt Wright, Vice-Chairman 
Walter O. McClintock, Secretary-Treasurer 
1170 De Palma Avenue 
Bartow, Florida 
Allen T. Cole, Section Delegate 
Ernest W. Greene, Alternate 


COMMITTEE CHAIRMEN 
Ernest Greene, Steering 
John Yost, Membership 


Lawrence Frye, Program 
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GULF COAST SECTION 
Established December 13, 1935 


Holds meetings the third Tuesday of 
each month 


George R. Gray, Chairman 
R. C. Craze, First Vice-Chairman 
A. B. Stevens, Second Vice-Chairman 
R. M. Rutledge, Secretary-Treasurer 
Lane-Wells Co. 

P. O. Box 1407 

Houston 1, Texas 
H. E. Treichler, Section Delegate 


DIRECTORS 
C. F. Redman Herman A. Otto 
R. M. Darling J. R. Welsh 
A. W. Waddill 


COMMITTEES 


JOURNAL CORRESPONDENT 
C. L. Singleton 


ENGINEERS COUNCIL OF HOUSTON 
R. W. Holman 
J. S. Levine 
Paul Weaver 


ACTIVITIES 
J. W. Walker, Chairman 
T. O. Allen 
B. O. Ellington 
J. K. Jordan 
R. L. Whiting 


ARRANGEMENTS 
P. W. Cawthon, Chairman 
W. B. Colvin 
R. W. Hillyer 
D. S. Howard 
H. A. Koch 
R. J. Penrose 


MEMBERSHIP 
A. S. Trube, Chairman 
M. H. Dubrow 
R. L. Evans 
W. S. Greenwald 
Wm. Hurst 
Cc. B. Hussey 
A. M. Shook 


PROGRAM 
W. R. Purcell, Chairman 
B. C. Elsley 
W. D. Smith, Jr. 
E. F. Stratton 
Walter Rose 
G. G. Wrightsman 


KANSAS 
Established November 17, 1948 


Holds meetings third Wednesday of each 
month except June through August 


L. W. Holsapple, Chairman 
G. J. Decker, Vice-Chairman (Wichita) 
E. S. Arnold, Vice-Chairman (E. Kansas) 
J.W. Meyers, Vice-Chairman (W. Kansas) 
H. L. Temple, Secretary-Treasurer 
Continental Oil Co. 
Moundridge, Kansas 
G. L. Yates, Section Delegate 


COMMITTEES 


EXECUTIVE 
Charles Weinaug 
B. B. Lane 


Roy Patrick 
Lyman Terry 


PROGRAM 
J. R. Puckett, Chairman 
L. L. Terry R. V. Gerner 


MEMBERSHIP 
John T. Gary, Chairman 
Will D. Ford John T. Gary 
Dennis Krehbiel Mac. W. Miller 





LEHIGH VALLEY 
Established March 27, 1924 


H. R. Gault, Chairman 
R. G. Peets, Vice-Chairman 
J. S. Marsh, Vice-Chairman 
J. L. Rodda, Vice-Chairman 
D. J. Blickwede, Secretary 

Bethlehem Steel Corp. 
Bethlehem, Pa. 

C. A. Lorenson, Treasurer 
R. T. Gallagher, Section Delegate 
B. J. Larpenteur, Manager 
W. A. Griffith, Manager 
R. T. Gallagher, Manager 


COMMITTEES 


HOSPITALITY 
A. C. Most, Jr., Chairman 
Cc. R. Neil J. W. Guider 
J. A. Marvin, Jr. T. G. Foulkes 
S. M. Hochberger W. S. Eberly 
D. C. Jillson P. B. Entrekin 
E. C. Dominguez 


PROGRAM 
R. G. Peets, Chairman 
R. K. Waring B. H. Strom 
J. F. Libsch W. S. Cumings 
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MEMBERSHIP 
R. M. Johnson, Chairman 
A. Griffith Lawrence Seaman 
R. Bechdolt Samuel Epstein 
P. Bingham R. W. Jenkins 
M. Aubrey, Jr. S. E. Anthony 
C. B. Post 


NOMINATING 
B. J. Larpenteur, Chairman 
R. T. Gallagher J. L. Redda 


STUDENT RELATIONS 
E. A. Anderson, Chairman 
Allison Butts C. E. Taylor, Jr. 
M. S. Childs P. L. Steffensen 


W. 
W. 
J. 

W. 





MID-CONTINENT 
Established December 28, 1917 


Holds weekly luncheon meetings each 
Thursday in Tulsa, Oklahoma. Regular 
Section meetings held second Monday 
each month except June through August. 


Jack Beesley, Chairman 
G. C. MacDonald, First Vice-Chairman 
M. B. Penn, Second Vice-Chairman 
S. F. Bird, Secretary-Treasurer 
Amerada Petroleum Corporation 
Tulsa, Oklahoma 
J. N. McGirl, Section Delegate 


EXECUTIVE COMMITTEE 
(TULSA) 
W. B. Davis 


E. H. Nielsen 
F. H. Calloway 


(OUTSIDE TULSA) 
J. A. Murphy 
F. H. Poettman 


(EX-OFFICIO) 
Roy H. Smith 
J. N. McGirl 





MINNESOTA 
Established December 20, 1920 


Annual meeting second week in 
January, other meetings as 
called by officers 


Hugh J. Leach, Chairman 
F. D. Devaney, Vice-Chairman 
H. F. Kullberg, Vice-Chairman 
J. L. Severson, Vice-Chairman 


James R. Stuart, Secretary-Treasurer 
Box 840, Hibbing, Minn. 
Eugene P. Pfleider, Section Delegate 


DIRECTORS 
W. L. Taylor Grover J. Holt 
Cc. J. O'Connell 


MINING SUBSECTION 
David H. Hill, Chairman 
A. W. Kangas, Vice-Chairman 
Clarence H. Sleeman, Secretary 


MINERALS BENEFICIATION 
SUBSECTION 
F. D. DeVaney, Chairman 
S. E. Erickson, Vice-Chairman 
M. F. Williams, Secretary 





MONTANA 
Established October 17, 1913 


Holds meetings fourth Tuesday 
of each month 


Chester H. Steele, Chairman 
Fred W. Strandberg, Vice-Chairman 
Clifford J. Hicks, Secretary-Treasurer 
526 Hennessy Bldg., Butte, Mentana 
Joseph T. Roy, Executive Committee 
James F. Smith, Executive Committee 
Fred W. Strandberg, Section Delegate 


COMMITTEES 


MEMBERSHIP 
Robert C. Weisner, Chairman 
George A. Boulter David R. Nelson 
Stanley M. Lane Forbes Robertson 
James F. Smith 


PROGRAM 
James K. Archibald, Chairman 
Carl Trauerman, Co-Chairman 
Lester Bishop W. Wallace Harrity 
George W. Boulter Stanley M. Lane 
Thomas K. Graham Robert L. Thompson 
Guy T. Wever 


STUDENT AWARDS 
Clarence A. Champ, Chairman 


Mining—T. Charles Wise 
Charles S. Matthews 


Geology—Charles C. Goddard, Jr. 
Wallace A. O’Brien 


Metallurgy—C. F. Milkwick 
George T. Hanson 
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CHAIRMEN ADVISORS ON MEETINGS 
Mining—Arthur C. Bigley 
Geology—Edward P. Shea 
Metallurgy—George G. Griswold 
General—J. R. Van Pelt 


NOMINATING 
Kuno Doerr, Jr., Chairman 
Armor B. Martin J. Hollis McCrea 





NEVADA 
Established January 21, 1916 


Albert Silver, Chairman 
Arthur J. O'Connor, Vice-Chairman 
A. C. Rice, Secretary-Treasurer 
U. S. Bureau of Mines 
Box D, University P. O. 
Reno, Nevada 
J. C. Kinnear, Jr., Section Delegate 


EXECUTIVE COMMITTEE 
John M. Heizer John C. Kinnear, Jr. 
A. C. Johnson A. E. Millar 
Hubert P. Cheasher, Jr.. Chairman, 
Membership 


RENO BRANCH 
Holds luncheon meeting second Friday 
each month except July and August 


J. B. Zadra, Chairman 
Victor E. Kral, Secretary-Treasurer 
Nevada Bureau of Mines 
Univ. of Nevada, Reno, Nev. 





NEW YORK 
Established May 19, 1911 


Holds monthly meetings except February, 
June, July, and August 


P. Malozemoff, Chairman 
Francis Cameron, Past Chairman 
Robert Ramsey, Vice-Chairman 
Louis C. Raymond, Vice-Chairman 
Alvin W. Knoerr, Secretary 
330 W. 42nd St., New York 18, N. Y. 
James S. Vanieck, Treasurer 
Philip D. Wilson, Section Delegate 


COMMITTEE CHAIRMEN 
W. J. Turner 
Henry W. Hitzrot 
John H. Ffolliott 
L. H. Hart 
Maxwell Gensamer 
Walter S. Olson 
G. Howard LeFevre 
A. L. J. Queneau 


NORTH PACIFIC 
Established March 28, 1913 


Holds meetings third Thursday each 
month except June, July, and August. 


Drury A. Pifer, Chairman 
A. H. Mellish, Vice-Chairman 
M. E. Elmore, Secretary-Treasurer 
5041 West Prince St. 
Seattle 6, Washington 
W. A. G. Bennett, Corresponding 
Secretary 
W. C. Leonard, Section Delegate 
Drury A. Pifer, Alternate 


Councillors 
Bennett E. W. Heinzinger 
J. G. Johnson 


COMMITTEES 


MEMBERSHIP 
D. A. Somerville, Chairman 
George Waterman J. A. Richter 


PROGRAM 
Max R. Geer, Chairman 
Joseph Daniels C. R. Low 
E. A. Rowe, Student Chapter Counselor 


W. C. 





NORTH TEXAS 
Established May 16, 1945 


R. G. Parker, Chairman 
Kenneth F. Anderson, Vice-Chairman 
Henry Gruy, Vice-Chairman 
Buck Joe Miller, Vice-Chairman 
M. I. Taylor, Secretary-Treasurer 
P. O. Box 1290, Fort Worth, Texas 
Jack A. Crichton, Section Delegate 
R. G. Parker, Alternate 


DIRECTORS 
R. T. Bright Marshall L. Stirling 
R. P. Dobyns Everett G. Trostel 
Paul M. Wiley 


COMMITTEE CHAIRMEN 
Program 
Fort Worth—K. C. Howard 
Dallas—N. A. Tinker 


Arrangements 
Fort Worth—W. K. Daggett 
Dallas—H. A. Metzger 


Membership 
Fort Worth—R. H. Rantala 
Dallas—K. F. Anderson 
Committee Chairman 
Wichita Falls Area—Buck Joe Miller 
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OHIO VALLEY 
Established November 19, 1920 


Theron Reed, Chairman 
William H: Smith, Vice-Chairman 
James Cunningham, Secretary-Treasurer 
Owens-Corning Fiberglas Corp. 
Newark, Ohio 
Charles Bowen, Asst. Secretary-Treasurer 
John H. Melvin, Section Delegate 


COMMITTEE CHAIRMEN 
Robert Jaffee, Program 
William Newton, Membership 
Frank Stephens, Jr. Represéntative 
Edwin Miller, Student Representative 


AREA REPRESENTATIVES 
Worley Albaugh, Cincinnati 
George R. Long, Dayton 

G. W. Noble, Findlay 
Max Tuttle, Indianapolis 
Harold Gaw, Middletown 

Theron Reed, Newark 

Benjamin Eggers, Portsmouth 
Keith D. Pfoor, St. Clairsville 





OKLAHOMA CITY 
Established February 18, 1947 


J. C. Cordell, Chairman 
R. M. Caywood, First Vice-Chairman 
H. W. Benischek, Second Vice-Chairman 
N. R. Morgan, Secretary-Treasurer 
Sohio Petroleum Co. 
Skirvin Tower, Oklahoma City, Okla. 
J. H. Field, Section Delegate 


DIRECTORS 
J. W. Maly 
T. B. Lowary 


J. H. Field 





OREGON 
Established April 22, 1921 


Holds meetings third Friday of each 
month except during summer months 


James F. Bell, Chairman 
Henry Mears, Vice-Chairman 
David H. Beetem, Past Chairman 
Robert Rasmussen, Secretary-Treasurer 
P. O. Box 492, Albany, Oregon 
Henry Mears, Seciion Delegate 


EXECUTIVE COMMITTEE 
A. O. Bartell T. C. Waters 


COMMITTEE CHAIRMEN 
Henry S. Mears, Program 
Alex Leipper, Auditing 
T. C. Mathews, Entertainment 
F. W. Libbey, Legislation 
Ralph S. Mason, Publicity 
A. O. Bartell, Ind. Minerals Conf. 
Lloyd Staples, Student Prize Award 


MEMBERSHIP 
D. H. Beetem, Chairman 

I. 5. Allison John Leary 
Lloyd Banning F. W. Libbey 
A. O. Bartell Ralph S. Mason 
M. L. Bingham James M. Orr 
F. X. Cappa Lloyd Staples 
Leverett Davis N. S. Wagner 
K. E. Hamblen K. O. Watkins 
P. R. Hines D. J. White 

Gordon White 


DELEGATES TO OREGON 
TECHNICAL COUNCIL 
Bartell K. E. Hamblen 


PENNSYLVANIA-ANTHRACITE 
Established February 17, 1914 


Holds meetings alternately at Pottsville, 
Hazleton, Wilkes-Barre, and Scranton. 
Spring Meeting, April; Summer Meeting, 
July; Fall Meeting, October. 


D. C. Helms, Chairman 
John M. Reid, Vice-Chairman 
Floyd S. Sanders, Secretary-Treasurer 
Goodman Mfg. Co., P. O. Box 151 
Wilkes-Barre, Pa. 
Henry Dierks, Section Delegate 
D. C. Helms, Alternate 


EXECUTIVE COMMITTEE 
One Year— 
Carroll A. Garner 
W. Julian Parton 
Edward G. Fox 
E. L. Dana 
W. M. Romischer 
Two Years— 
William W. Everett 
George J. Clark 
Edward T. Powell 
James H. Pierce 
William C. Muehlof 
Three Years— 
Adrian E. Ross 
K. F. Arbogast 
Joseph Crane 
John T. Griffiths 
Arthur E. Dick, Jr. 
J. T. Griffiths, Membership Chairman 


A. O. 








AIME 1952 DIRECTORY SUPPLEMENT 





PERMIAN BASIN 
Established November 14, 1945 


Raymond E. Howard, Chairman 
James C. Blackwood, Vice-Chairman 
J. T. Lewis, Secretary-Treasurer 
Kobe, Inc., Midland, Texas 
Jack M. Moore, Section Delegate 


BOARD OF DIRECTORS 
James C. Blackwood J. T. Lewis 
Joe Chastain Jack M. Moore 
Raymond E. Howard R. S. Ousterhout 


COMMITTEES 


PROGRAM 
James C. Blackwood, Chairman 
John R. Brack Marion K. Main 
David Johnston F. D. Priebe 


MEMBERSHIP 
Rufus P. Kirk, Chairman 
Robert E. Kellerman I. W. Lovelady 


ARRANGEMENTS 
J. T. Lewis, Chairman 
Bryan L. Denson C. E. Shilcutt 


STATISTICAL REPORT 
John C. McCarthy, Chairman 


SOUTH PLAINS SUBSECTION 
Norman Lamont, Chairman 
D. D. Bowersock, Vice-Chairman 
Windford M. Jones, Vice-Chairman 
Marvin Willis, Secretary-Treasurer 





PHILADELPHIA 
Re-established March 15, 1944 


Dinner and meeting held last Thursday 
of each month except June through 
September 


D. I. Finch, Chairman 
A. A. Bradd, Senior Vice-Chairman 
Felix B. Litton, Second Vice-Chairman 
F. J. Dunkerley, Secretary-Treasurer 
Towne Scientific School, 
Univ. of Pennsylvania, Philadelphia 4, Pa. 
A. A. Bradd, Section Delegate 


EXECUTIVE COMMITTEE 
Above officers and 
Edward Korosteft 
Arthur Bounds 
A. L. Jamieson, Past Chairman 


C. Balke 


COMMITTEES 
Felix B. Litton, Chairman, Program 
F. B. Foley, Chairman, Student Papers 
Arthur Bounds C. Balke 
A. A. Bounds, Chairman, Publicity 
William Barth F. L. Vogel, Jr. 
F. B. Foley, Chairman, Nominating 
A. L. Jamieson 
E. Korostoff, Chairman, Membership 





PITTSBURGH 
Established April 1920 


G. J. Donaldson, Chairman 
R. F. Miller, Vice-Chairman 
E. H. Hollingsworth, Secretary 
Aluminum Research Laboratories 
New Kensington, Pa. 
R. D. Snouffer, Treasurer 
Linwood Thiessen, Section Delegate 


EXECUTIVE COMMITTEE 
N. G. Alford D. T. Rogers 
H. G. Botset D. W. Pettigrew, Jr. 
A. J. Breitenstein J. T. Ryan, Jr. 
G. Derge W. G. Stevenson 
S. Feigenbaum C. H. Sawyer 
W. B. Gealy J. M. Stewart 
H. P. Greenwald Linwood Thiessen 
M. G. Gulley W. L. Wearly 
J. B. Morrow A. B. Wilder 
Ex officiis 
H. N. Eavenson L. E. Young 
Linwood Thiessen, Chairman, 
Annual All-Day Off-the-Record Technical 


Session 





ST. LOUIS 
Established May 23, 1913 


Curtis L. Wilson, Chairman 
Fred J. Meek, Vice-Chairman 
John D. Kerr, Jr., Secretary-Treasurer 
511 Locust St., St. Louis 1, Mo. 
Clyde S. Smith, Section Delegate 


EXECUTIVE COMMITTEE 
Carl H. Cotterill James B. Macelwane 
John S. Brown Paul R. Hamilton 
Morris M. Fine J. Marshall Thompson 


COMMITTEE CHAIRMEN 
Jules C. George, Membership 
Fred J. Meek, Student Papers Contest 
Charles W. Ambler, Jr.. Program 
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SAN FRANCISCO 
Established June 26, 1913 


Holds meetings second Wednesday of 
each month except June through August; 
and Monday noons for luncheon at 
Engineers’ Club 


Walter L. Penick, Chairman 
J. G. Huseby, Vice-Chairman 
Malcolm B. Gould, Secretary-Treasurer 
1100 Mills Bldg. 
San Francisco 4, Calif. 
Walter L. Penick, Section Delegate 


COMMITTEES 


EXECUTIVE 
Walter L. Penick 
J. G. Huseby 
M. B. Gould 
J. C. Lokken G. H. Playter 
L. A. Parsons G. F. Trescher 


PROGRAM 
J. G. Huseby, Chairman 
H. C. Miller Alfred B. Sabin 
O. Cutler Shepard Olaf P. Jenkins 


MEMBERSHIP 
J. C. Lekken, Chairman 

R. L. Baldwin R. A. Kinzie, Jr. 
E. M. Barker P. J. McGuire 
B. A. Gould W. C. Mason 
E. A. Hassan, Jr. aa ag Ricker 
J. B. Huttl K. Shedd 
G. P. Hurst YY. A. Vogt 

H. P. Wagner 


STUDENT CONTACT 
Charles F. Park, Jr. Chairman 
Fred L. Humphrey Edward Wisser 
Bernard York 
President, U. C. Mining Association 
President, Stanford Mining Association 


STUDENT PRIZE 
W. W. Mein, Jr., 53, Chairman 
R. E. Byler, °54 
D. H. McLaughlin, °55 
O. Cutler Shepard, °53 


NOMINATING 
Worthen Bradley, Chairman 
W. S. Reid H. A. Sawin 
Lawrence B. Wright 


Granville S. Borden, Chairman 
I. S. Jeoralemon S. H. Williston 


LICENSING 
Lawrence B. Wright, Chairman 
G. S. Borden Rodgers Peale 
C. N. Schuette 


ENTERTAINMENT AND HOSPITALITY 
Granville S. Borden, Chairman 

. C. Baker 

M. B. Gould 


Jack H. How 
H. A. Sawin 


ADVISORY 
Lawrence B. Wright, 52, Chairman 
W. W. Mein, Jr., °53 
P. R. Bradley, Jr., °55 
Edward Wisser, °54 
G. H. Playter, °56 


FINANCE 
A. A. Hoffman, Chairman 
W. C. Collyer L. T. T. Kett 
G. W. Vreeland 


ADVISORY TO ENGINEERING SOCIETIES 
EMPLOYMENT SERVICE 
W. Spencer Reid, Chairman 
E. P. Bullard C. F. Williams 


LEGISLATIVE 
Philip R. Bradley, Jr. 
B. C. Austin G. S. Borden 


ENGINEERING COUNCIL 
George H. Playter, Chairman 
J. G. Huseby W. L. Penick 


ROSTER 
. A. Sawin, Chairman 
J. P. Bradley J. G. Huseby 
G. I. Gould J. C. Lokken 
W. S. Reid 





SOUTHEAST 
Established February 18, 1936 


Lamar Weaver, Chairman 
E. H. Rose, First Vice-Chairman 
Alfred Shook III, Second Vice-Chairman 
V. L. Hill, Secretary-Treasurer 
Tennessee Copper Co. 
Ducktown, Tenn. 
E. H. Rose, Section Delegate 


DIRECTORS 
P. G. Cowin W. C. McKenzie 
H. F. Kendall Cc. R. L. Oder 
Nelson Severinghaus 
A. J. Blair, Representative to 
The Birmingham Engineers Council 
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COMMITTEES 


MEMBERSHIP 
Frank Doyle, Chairman 
T. L. Kessler M. J. Langley 
E. C. Miller 


PROGRAM 
H. F. Kendall, Chairman 
W. M. Black John W. Hager 


Nelson Severinghaus 


ENTERTAINMENT 
F. M. Lewis, Chairman 
. C. Crumbaugh I. W. Johnson 


PUBLICITY 
J. B. Moncrief, Chairman 
. W. Beck R. G. Clay 
Garland Peyton 


SCHOOL 
J. R. Thoenen, Chairman 
. T. Allen F. C. Kruger 
. J. Raudebaugh E. H. Stevens 


RESOURCES INDEX 
W. W. Simmons, Chairman 
Owen Kingman R. A. Laurence 





SOUTHERN CALIFORNIA 
Established May 23, 1913 


Basil Kantzer, Chairman 

J. L. Taylor, Vice-Chairman 
R. M. Stewart, Jr., Vice-Chairman 
Basil Kantzer, Section Delegate 


DIRECTORS 
Wayne E. Glenn, Petroleum Branch 
Fred S. Boericke, Metals Branch 
N. A. D’Arcy, Jr., Mining Branch 


COMMITTEE CHAIRMEN 
C. M. Bernt, Membership 
Joseph Jensen, Fall Meeting 
W. T. Wallace, Employment 
Paul Andrews, Student Affairs 
Jordan Nathason, Publicity 
C. W. Six, Finance 





SOUTHWEST TEXAS 
Established September 18, 1946 


Holds meetings second Wednesday of 
each month except July, August and 
December 


Harry D. Vaughan, Chairman 
Barrett Booth, Vice-Chairman 


Joseph B. Woodward, Secretary-Treasurer 
Seaboard Oil Co. of Del. 
P. O. Box 601, Corpus Christi, Texas 
Harry D. Vaughan, Section Delegate 


DIRECTORS 
Charles Barnes 
R. E. Bates 
R. J. Granberry Don F. Shaw 
T. E. Keefer W. J. Turner 


COMMITTEE CHAIRMEN 
Chester L. Wheless, Membership 
Don F. Shaw, Program 
Francis J. Herbert, Reception and 
Entertainment 
Raymond Keller, Jr., Publicity and 
Correspondent to Journal 
John W. Crutchfield, Counselor to 
Student Chapter at A. & I. College 


J. T. May 
R. B. Sale 





SOUTHWESTERN ALASKA 
Established February 1951 


Holds meetings fourth Monday of each 
month. 


Phil R. Holdsworth, Chairman 
John McAnerny, Vice-Chairman 
Wiley Robinson, Vice-Chairman 
Ludlow G. Anderson, Secretary-Treasurer 
Region 1, U. S. Bur. of Mines, 
Box 2259, Anchorage, Alaska 


EXECUTIVE COMMITTEE 
Eugene P. Erickson Walter Erickson 
Glen Chambers 





SOUTHWESTERN NEW MEXICO 
Established September 30, 1947 


Holds meetings second Wednesday in 
January, April, July, and October. 


Elton Clark, Chairman 
John H. Soule, First Vice-Chairman 
George F. Coope, Jr. 
Second Vice-Chairman 
David W. Boise, Secretary-Treasurer 
917 West St, Silver City, New Mexico 
J. W. Faust, Section Delegate 


COMMITTEES 


MEMBERSHIP 
W. C. Wood, Chairman 
R. A. Elgin P. R. Smith, Jr. 
Bert C. Morrison J. F. Stock, Jr. 
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PROGRAM 
B. S. Hardie, Chairman 
P. V. Brough R. W. Mathis 
J. S. Babcock R. W. Shilling 


TRI-STATE 
Established May 27, 1926 


W. F. Netzeband, Chairman 

R. O. Cash, Vice-Chairman 
Dan R. Stewart, Secretary-Treasurer 

P. O. Box 870, Joplin, Mo. 

J. C. Stipe, Section Delegate 

E. H. Crabtree, Jr., Alternate 


DIRECTORS 
W. F. Netzeband 
D. R. Stewart 
Robert Illidge 
Robert Cash 


COMMITTEE CHAIRMEN 
Sim Clarke, Program 
Ernest Blessing, Membership 


Sim Clarke 

J. C. Stipe 
Curtis Stover 
Ernest Blessing 





UPPER PENINSULA 
Established October 25, 1918 


Robert K. Poull, Chairman 
Clyde Nicolson, Vice-Chairman 
Roy W. Drier, Secretary-Treasurer 
715 Pine St., Calumet, Mich. 
Roy W. Drier, Section Delegate 
B. H. Boyum, Alternate 


EXECUTIVE COMMITTEE 
A. J. Christenson S. E. Quale 
R. K. Poull F. J. Haller 
R. W. Drier J. O. Greenslade 
B. H. Boyum 


COMMITTEES 
NOMINATING 


Carl Brewer, Chairman 


T. M. Broderick John M. Bush 


FINANCE 
Roy W. Drier 
A. J. Christenson 


PROGRAM 
Roy W. Drier, Chairman 
Kelly Campbell J. Murray Riddell 
R. C. Mahon F. L. Partlo 
R. K. Poull D. S. Young 
A. J. Christenson 


MEMBERSHIP 
Fred W. Denton, Chairman 
L. A. Roe J. S. Westwater 
Stephen Royce 


STUDENT RELATIONS 
A. K. Snelgrove, Chairman 
C. M. Harry Roy W. Drier 


ENTERTAINMENT 
Waldemar A. Knoll, Chairman 
F. J. Smith R. D. Satterley 
H. S. Peterson E. L. Derby 
R. K. Poull 


PUBLICITY 
Roy W. Drier Peter P. Ribotto 


PROFESSIONAL STANDARDS 
Fayette E. Brown, Chairman 
C. D. Bailey E. L. Derby 


UTAH 
Established April 24, 1914 


Meets third Thursday of each month, 
September to May, inclusive 


W. G. Rouillard, Chairman 
Clark W. Wilson, Vice-Chairman 
Harry P. Allen, Secretary-Treasurer 
1316 Penn St., Salt Lake City 5, Utah 
Whitman G. Rouillard, Section Delegate 


EXECUTIVE COMMITTEE 
Carlos Bardwell H. L. Johnson 
C. J. Christensen J. C. Landenberger, Jr. 


COMMITTEE CHAIRMEN 
B. L. Sackett, Membership 
Burt B. Brewster, Publicity 
D. F. McElhattan, Entertainment 
Robert S. Lewis, Student Affairs 


WASHINGTON D. C. 
Established June 21, 1918 
Holds meetings usually third Tuesday of 
each month except June through August. 
A. C. Fieldner, Chairman 
Max W. Ball, Vice-Chairman, D. C. 

C. J. Williamson, Vice-Chairman, Md. 
Olaf Rove, Vice-Chairman, Va. 
Jack W. Clark, Secretary-Treasurer 
P. O. Box 663, Washington 4, D. C. 
Paul M. Tyler, Section Delegate 


EXECUTIVE COMMITTEE 
F. S. Lott E. R. Maize 


Stott 


C. &. 
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MEMBERSHIP COMMITTEE 
Sheldon P. Wimpfen, Chairman 


WYOMING 
Established May 16, 1930 


Holds regular meetings quarterly; special! 
meetings when speakers are available. 
(Officers’ terms expire Nov. 1953) 


Henry G. Fisk, Chairman 
G. B. Gaylore, Vice-Chairman 
Charles E. Johnson, Secretary-Treasurer 
Green River, Wyoming 
Henry G. Fisk, Section Delegate 
Charles E. Johnston, Alternate 


COMMITTEES 
EXECUTIVE 


H. C. Livingston, Chairman 


M. M. Fidlar G. E. Sorenson 


MEMBERSHIP 
I. M. Charles, Chairman 
T. L. Johnston Lyman Fearn 
E. R. Lund 


PROGRAM 
Charles Johnston, Chairman 
Neil Rice R. M. Churchwell 


FOREIGN SECTIONS 
MEXICO 
Established 1950 


Holds monthly luncheon meetings first 


Monday of each month at American 
Club, Mexico City 


Alfredo Terrazas, Chairman 

Jose Garcia, Vice-Chairman 
William G. Kane, Secretary-Treasurer 
Apartado 711, Mexico, D. F., Mexico 


EXECUTIVE COMMITTEE 
Gustavo Serrano H. F. Hurley 
Alex Edelen Ignacio Bonillas 


Manuel Villafana 
Alex Edelen, Chairman, Membership 
Committee 


PHILIPPINE 
Established January 20, 1939 
Nestoria N. Lim, Chairman 
J. B. Stapler, Vice-Chairman 
Amadeo Rodriguez, Secretary 

Indust. Safety Div., Dept. of Labor 

Manila, P. I. 


EXECUTIVE COMMITTEE 
Clarence A. Weekly 
Walter R. Thormeyer 





RIO DE JANEIRO (BRAZIL) 
Established April 17, 1936 


Meets second Thursday of each mont! 
at Av. Rio Branco 128, Room 410 


E. de Macedo Soares S., Chairman 
A. I. de Oliveria, Vice-Chairman 
Harvey Hakala, Vice-Chairman 
Silvio Froes Abreu, Secretary 
Instituto Nacional de Tecnologia 
Rio de Janeiro, Brazil, S. A. 
H. C. Alves de Sousa, Treasurer 





LIMA (PERU) 
Established May, 1952 


STUDENT CHAPTERS AND FACULTY SPONSORS 


UNIVERSITY OF ALABAMA 


University, Ala. 
Mining & Metallurgical Society 
James W. Stewart 


UNIVERSITY OF ALASKA 
College, Alaska 
Mining Society of the University 
of Alaska 
Guinn Metzger 


UNIVERSITY OF ARIZONA 
Tucson, Arizona 
Miners’ Society 

H. Krumlauf 


BIRMINGHAM-SOUTHERN 
COLLEGE 
Birmingham, Ala. 

Pick & Hammer Club 
Daniel D. Arden 
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UNIVERSITY OF BRITISH 
COLUMBIA 
Vancouver, British Columbia 
G. M. Dawson Club 
A. Gunning 


UNIVERSITY OF CALIFORNIA 
Berkeley, Calif. 
Mineral Technology Association 
Bernard York 


CARNEGIE INSTITUTE OF 
TECHNOLOGY 
Pittsburgh, Pa. 

The Metals Club 
Gerhard Derge 


CASE INSTITUTE OF 
TECHNOLOGY 
Cleveland, Ohio 

Pick and Shovel Club 
Gerald M. Cover 


CITY COLLEGE OF NEW YORK 
New York, N. Y. 
CCNY Student Chapter AIME 
Daniel T. O’Connell 


COLORADO SCHOOL OF MINES 
Golden, Colo. 
Student Chapter AIME 
Sigmund L. Smith 


COLUMBIA UNIVERSITY SCHOOL 


OF MINES 
New York 27, N. Y. 
Thomas Thornton Read Society 
Herbert H. Kellogg 


CORNELL UNIVERSITY 
Ithaca, N. Y. 
Cornell Metallurgical Society 
J. L. Gregg 


UNIVERSITY OF HOUSTON 
Houston, Texas 
C. V. Kirkpatrick 


UNIVERSITY OF IDAHO 
Moscow, Idaho 
Associated Miners 
Joseph Newton 


UNIVERSITY OF ILLINOIS 
Urbana, Il. 
Mineral Industry Society 
W. R. Chedsey 


ILLINOIS INSTITUTE OF 
TECHNOLOGY 
Chicago, Il. 
Student Chapter AIME 
Otto Zmeskal 


IOWA STATE COLLEGE 
Ames, Iowa 
Iowa State Mining Society 
Charles O. Frash 


UNIVERSITY OF KANSAS 
Lawrence, Kan. 
Student Chapter AIME 
Hubert E. Risser 


UNIVERSITY OF KENTUCKY 
Lexington, Ky. 
Norwood Mining & Metallurgical 
Society 
Charles Stevens Crouse 


LAFAYETTE COLLEGE 
Easton, Pa. 
John Markle Society 
William B. Plank 


LEHIGH UNIVERSITY 
Bethlehem, Pa. 
Howard Eckfeldt Society of 
Mining & Geology 
R. T. Gallagher 


LOUISIANA STATE UNIVERSITY 
University, La. 
Student Chapter AIME 
B. C. Craft 


MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY 
Cambridge 39, Mass. 
MIT Metallurgical Society 
N. J. Grant 


UNIVERSITY OF MICHIGAN 
Ann Arbor, Mich. 
Univ. of Michigan Student 
Society AIME 
Clarence A. Siebert 
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AND TECHNOLOGY 
Houghton, Mich. 
Student Chapter AIME 
Charles M. Harry 


UNIVERSITY OF MINNESOTA 
Minneapolis, Minn. 

School of Mines Society, AIME 
Eugene P. Pfleider 


MISSOURI SCHOOL OF MINES 
AND METALLURGY 
Rolla, Mo. 

Student Chapter AIME 
D. R. Schooler — D. F. Walsh 


MONTANA SCHOOL OF MINES 


Batte, Mont. 
Anderson-Carlisle Technical Society 
George J. Grunenfelder 


UNIVERSITY OF NEVADA 
MACKAY SCHOOL OF MINES 
Reno, Nev. 

Crucible Club 
V. P. Gianella 


UNIVERSITY OF NEW HAMPSHIRE 


Durham, N. H. 
Student Chapter AIME 
Glenn W. Stewart 


NEW MEXICO INSTITUTE OF 
MINING AND TECHNOLOGY 
Socorro, N. Mex. 

Cooney Mining Club 
Gerald U. Greene 


NEW YORK UNIVERSITY 
University Heights, New York 53, N. Y. 
NYU Student Chapter AIME 
John P. Nielson 


NORTH CAROLINA STATE 
COLLEGE OF AGRICULTURE AND 
ENGINEERING 
Raleigh, N. C. 

Rockhound Club 
Glenn Ernest McKinley 





MICHIGAN COLLEGE OF MINING UNIVERSITY OF NORTH DAKOTA 


Grand Forks, N. D. 
The Mining Club 
J. J. Daly 


OHIO STATE UNIVERSITY 
Columbus, Ohio 
AIME Student Branch 
William A. Mueller 


UNIVERSITY OF OKLAHOMA 
Norman, Okla. 
Petroleum Engineers’ Club 


W. F. Cloud 


OKLAHOMA INSTITUTE OF 
TECHNOLOGY 
Oklahoma A & M College 
Stillwater, Okla. 
Petroleum Club 
Johu P. Everett 


OREGON STATE COLLEGE 
Corvallis, Ore. 
OSC Student Chapter AIME 
William E. Caldwell 


UNIVERSITY OF PENNSYLVANIA 
Philadelphia, Pa. 
Metallurgical Engineering Society 


R. M. Brick 
PENNSYLVANIA STATE COLLEGE 


State College, Pa. 
Mining Engineering Society 
Arnold W. Asman 
Petroleum Engineering Society 


O. F. Spencer 


UNIVERSITY OF PITTSBURGH 
Pittsburgh 13, Pa. 
Student Chapter AIME 
E. A. Wines 


POLYTECHNIC INSTITUTE OF 
BROOKLYN 
Brooklyn 2, N. Y. 
Student Chapter AIME 
Otto H. Henry 


PRINCETON UNIVERSITY 
Princeton, N. J. 
Student Chapter AIME 
W. T. Thom, Jr. 
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COLLEGE OF PUGET SOUND TEXAS TECHNOLOGICAL 
Tacoma, Wash. 


Conteh da COLLEGE 
ecologic ciety Lubbock, Texas 

F. A. McMillin Student Chapter, AIME 

W. L. Ducker 

PURDUE UNIVERSITY 

Lafayette, Ind. UNIVERSITY OF TEXAS 
Student Society AIME Austin, Texas 

George M. Enos AIME Student Chapter 


J. M. Lebeaux 
RUTGERS UNIVERSITY UNIVERSITY OF TORONTO 
New Brunswick, N. J. Toronto, Ont. Canada 
Rutgers Geology Club Mining & Metallurgical Club 
Helgi Johnson 


Richard E. Barret 
ST. LOUIS UNIVERSITY INSTITUTE UNIVERSITY OF TULSA 
OF TECHNOLOGY Tulsa, Okla. 


St. Louis 8, Mo. A. W. Walker 
, tg 
St. Louis sg Sng gy aa AIME UNIVERSITY OF UTAH 
__ Salt Lake City, Utah 
SOUTH DAKOTA SCHOOL OF a eS ro 
MINES AND TECHNOLOGY 
Rapid City, S. D. VIRGINIA POLYTECHNIC 
Drill and Crucible Club INSTITUTE 
John Paul Gries Blacksburg, Va. 
Burkhart Mining Society 
UNIVERSITY OF SOUTHERN Charles T. Holland 
CALIFORNIA 


Los Angeles, Calif. WASHINGTON UNIVERSITY 
USC Student Chapter AIME St. Louis, Mo. 


Carrol M. Beeson Walter E. McCourt Memorial Chapter 


AIME 
STANFORD UNIVERSITY Norman S. Hinchey 
Stanford, Calif. 


Contes te ais WASHINGTON STATE COLLEGE 
O. Cutler Shepard — Charles Park Preis wer = << 
A. & M. COLLEGE OF TEXAS Joseph W. Mills 
ee ee ee UNIVERSITY OF WASHINGTON 
etroleum Engineering Club Seattle 5. Wash. 
Joe A. Laird Mines Society AIME 
TEXAS COLLEGE OF ARTS AND a 
INDUSTRIES WAYNE UNIVERSITY 
Kingsville, Texas Detroit, Mich. 
Engineers Association Charles A. Nagler 
Frank H. Dotterweich 


WEST VIRGINIA UNIVERSITY 
TEXAS WESTERN COLLEGE SCHOOL OF MINES 
El Paso, Texas Morgantown, W. Va. 
Kidd Mining Club Student Chapter AIME 
John F. Graham R. W. Laird 
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UNIVERSITY OF WICHITA 


Wichita, Kan. 
Geology Club 


UNIVERSITY OF WISCONSIN 


Madison 6, Wis. 


Mining and Metallurgy Club 
George J. Barker 


WISCONSIN INSTITUTE OF 
TECHNOLOGY 
Platteville, Wis. 

Carl R. Christiansen 


YALE UNIVERSITY 
New Haven 11, Conn. 
Yale Metallurgical Society 
W. R. Hibbard, Jr. 


OFFICERS OF THE WOMAN'S AUXILIARY 


PRESIDENT 


Mrs. Oliver Bowles 
5000 Massachusetts Ave. N.W. 
Washington 16, D. C. 


FIRST VICE-PRESIDENT 
Mrs. David Eugene Park 
350 East 57th Street 
New York 22, N. Y. 


SECOND VICE-PRESIDENT 
Mrs. A. B. Kinzel 
320 Park Avenue 
New York 22, N. Y. 


THIRD VICE-PRESIDENT 
Mrs. Harold J. Clark 
129 North Lucerne Blvd. 
Los Angeles 24, Calif. 


FOURTH VICE-PRESIDENT 
Mrs. Thomas P. Clendenin 
2735 Silver Street 


El Paso, Texas 


FIFTH VICE-PRESIDENT 
Mrs. R. E. Kirk 
3017 Highland Avenue 
Birmingham 5, Ala. 


RECORDING SECRETARY 
Mrs. W. McG. Peirce 
7 Lexington Avenue 
New York 10, N. Y. 


ASST. RECORDING SECRETARY 
Mrs. Arnold H. Miller 
601 West 115th Street 
New York 25, N. Y. 


CORRESPONDING SECRETARY 
Mrs. Theodore Nagel 
76 Remsen Street 
Brooklyn 2, N. Y. 


TREASURER 
Mrs. Robert W. Rowen 
115 East 67th Street 
New York 21, N. Y. 


ASSISTANT TREASURER 
Mrs. Reed W. Hyde 
84 Mountain Avenue 
Summit, New Jersey 





